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The objective of the Educational Systems Development
Center is to apply the quantitative-scientific technology of
systems analysis and operations research to educational pro-
blems.

In the pursuit of this objective, the research efforts within
the Center consist of joint projects with school systems. Major
effort is expended in those areas which carry the labels of
systems angiysis, operations research, cost/utility, program
budgeting, organizational structure, and management information
systems.

The conference reported herein was supported partially by funds
from contract No. OE 17-294, with the Office of Education, U.S.
Department of Health, Education, and Welfare. Points of view or
opinions stated do not represent official Office of Education position
or policy.
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Preface

The conference on Strategies of Educational Planning, held at

The Florida State University, in Tallahassee, Florida, on July 31,

1968, was the second in a series of symposia sponsored by the Educational
Systems Development Center.

The purpose of the conference was to point out the directions that
have been taken and that might be taken in a systems approach to
educational planning.

While planning the conference and during the preparation of the

proceedings, many people have provided valuable comment and constructive

criticism. First and foremost, I am indebted to the authors themselves.
Without their hard work and scholarly dedication to the assigned topics,
neither the conference nor this book would have materialized so success-
fully. Carring the planning process forward, Mr. Ned Lovell assumed the
leadership as coordinator.

Particular acknowledgment is due to Professor Frank W. Banghart,

whose incisive mind influenced the editing phase and to Miss Wilma Smith
and Mrs. Karen Wilson for a variety of significant contributions, including
typing, proofreading and general assistance in the preparation of the

manuscript.

Richard H, P. Kraft

October 1968
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Introduction

Richard H. P. Kraft

The Educational Systems Development Center is pleased to publish
the proceedings of the Second Annual Conference on the Economics of
Education, which was held at The Florida State University in July,

1968.

The Center feels that this continuing series of conferences serves
a number of purposes. It is in keeping with the objectives of the
Center to develop practical guidelines for helping individual school
systems to strengthen educational planning. The symposia also help
to examine critically the experiences of educational planners in all
parts of the United States. The main concern of this year's conference
was to build appropriate strategies for educational planning.

Eight papers were commissioned for the Conference. The first
speaker, Donald R. Miller, addressed himself to the performance relation-
ships that can be shown to exist between an educational system and
its environment. Miller's view is that a general pattern of performance
relationships is related to policy decisions and can be explained in
terms of system inputs, product development, system outputs and product
performance effectiveness. Policy decisions can, in turn, be related
to culturally based values, social expectations, performance requirements

and terminal products of the educational system.
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The speaker noted that:

The dominant values held by key functionaries in the
cul tural enviromment of an educational system generally are
reflected in the decisions and judgments made by policy-making
bodies in that environment. The values assigned to educational
system performance and products by environmental judges [are]
proportional to their perceptions of the benefits realized by
society through effective product performance.

The enviromment of an educational system exerts continuous
policy-making influence upon educational system management by
specifying performance requirements and defining the desired
outcomes of performance. Institutionalized patterns of system
performanca also exert continuous influence upon management
decisions. Thus, policy decisions requiring change are generally
backed by positive influence from the envirorment, but they
can be expected to experience some negative influence when imple-
mented in the system. Management must attempt to maintain a
delicate balance between these continuous sources of influence
in an effort to manage system performance in such a manner that
the system will efficiently agd effectively achieve its objectives
and fulfill {ts requirements.

Miller concluded that:

Primary attention must be given those generic-system environ-

ment relationships which are affected by, and which in turn affect,

olicy decisions. An analysis of these relationships will improve
Ethe] basic understanding of such relationships and enable [the
educational planner] to specify other relevant relationships.2

The following paper presented a systems approach to the evaluation

]Donald R. Miller, Policy Formation and Policy Implementation

Relationships in an Educational System. An abstract from a report to
Second Annual Conference on the Economics of Education, Tallahassee,
July, 1968 (Tallahassee: The Conference, 1968).

21bid.




of educational programs. Arnold Reisman and Martin I. Taft, the
two speakers who delivered this joint presentation, argued that,
although a dialogue has been initiated

. . . between operations analysts and school administrators,
most of the operations research work in education has addressed
itself to the analysis and/or implemcntation of alternative
programs and policies assuming that the value system of the
institution is known. [Their] paper [was] an attempt at bringing
operations research methods to aid in the setting of goals,
objectives, the utilities, and the criteria of evaluation of
educational programs.

It represents an integration of concepts from the utility
theory of economics; criterion function theory from engineering
design; decision and subjective probability theories; and the
Delphi methodology for arriving at a concensus of opinions for
the purpose of identifying and evaluating the goals, the objectives
and their attainment within various educational establishments
and/or programs. The methodology is aided by Fortran II and Fortran
IV computer programs; the latter was designed for use in a time-
sharing mode.!

The third corn:ribution which was given by Richard H. Goodman examined

the PPBS-approach. He suggested that:

The crisis in public education must. be met head-on by
educational planners. One tool that will help is in use in
industry and government: PPBS. Planning, programming, budgeting
systems will help bring about the necessary revolution in
American education if planners will work at developing this
concept in terms of the needs of education.

Education is a combination of many systems. The challenge
before educational planners is to analyze each system in relation
to its impact on the learner and its interrelationship with other
systems.

TArnola Reisman and Martin I. Taft, Evaluation of Educational
Program: A Systems Approach. An abstract from a regort to the Second
Ennual Corference on %he Economics of Education, Tallahassee, July,
1958, (Tallahassee: The Conference, 1968).
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The lack of dollars and the need for better schools require
school leaders to develop new approaches to the job of financial
management.,

Marvin Hoffenberg considered program budgeting to be a "new
informational environment" for the management of a large complex organ-
ization; e.g. a 1ocal school system. He pointed out that:

Possible implications of program budgeting on the system
cannot be isolated from other intellectual and social forces
impacting local educational practices and choices. The local
school district is viewed [by him] as an open system constantly
interacting with an environment, with changing inputs and out-
puts and varying systemic states. Decision-making in this
system is institutional decision-making and program budgeting
[thus has to be] analyzed within an organizational decision
process. [Hoffenberg outlined the] role and limitation [of
program budgeting] as a framework for adversary proceedings and
conflict resolution. . .2

The speaker then focused on the objectives of a planning-programming-
budgeting process

« « « to ensure that action follows policy; .. improve the

information on which to choose between one program and another;

and, much more modestly, to guide the digtribution of resources

between one field of policy and another.

The paper by Richard H. P. Kraft examined the role of the educational

planner as "Manager of Change." Kraft developed the thesis that the

1Richard H. Goodman, PPBS: Challenge to Educational Planners. An
abstract from a report to the Second Annual Conference on the Economics
of Education, Tallahassee, July, 1968, (Tallahassee: The Conference, 1968).
2Marvin Hoffenburg, Program Budgeting in Education and. the Managa-
ment of Local School Systems. An abstract from a report to the Second
Annual Conference on the Economics of Education, Tallahassee, July, 1968,
(Tallahassee: The Conference, 1968).

31bid.
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educational planner-administrator needs strong

. . . predictive quantitative models, suitable for testing,
having cross-technology cagabﬂity and linking technology
with economic feasibility.

These could be used to identify long-term technological changes.
The speaker felt that not all administrators seem to be willing

. . . to consider and be constrained by the requirements of the
occupational end-use of their products. The problem, then, is
how to develop a system or set of sub-systems which would
facilitate the syndromization of occupational requirements and
nccupational-technical education planning objectives.

. . . existing automated counterparts as substi tutes for human
control and communication processes [were] discussed in relation
to technical education plaming. [It was noted that they] may
provide the planner-administrator with the basis upon which to
build predictive instruments for future changes in occupations.
The social demand approach to educational planning [wasﬁ
emphasized by contrast with economic analyses and operations
research methods.

Rk o

To the extent that recent technological deveiopments emphasized
the need for long-range planning, a systems look as [used in

the presentatio:t]’ may provide a methodological basis for inter-
disciplinary, planning-oriented research, ‘ork in progress at

the Educational Systems Development Center at the Flcrida State
University dealing with the social demand afproach to educational
planning, {w%s] described in reference to [changing maipower needs
in Florida].

Kraft concluded with comments

. . . on the possibilities and limitations of vocational-
technical education planning and its integration in a broader
framework of social pTanning.3

]Richard H. P. Kraft, Changing Manpower Needs and Educational
Obsolescence: Implications for Tocational-Technical-Education Planning.
n abstract from a report to the Second Annua Conference on the Economics
of Education, Tallahassee, July, 1968, (Tallahassee: The onference, 1968).

21pid.
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Desmond L. Cook discussed three

. . . selected situations in educational project planning which
fnvolve consideration of the cost or dollar factor as well as

the time and performance variables. The three situations involve
(a) the development of alternative plans for presentation to the
resource allocation decision-maker, (b) the need to consider
temination of unsuccessful projects as an economic problem,

and (c) the impact of successful research efforts on long-term
funding comitments. [Cook] developed [the thesis] that education
can benefit from the experience of the government-military-
industrial complex with regard to_resource allocation to project

situations of the type discussed.!
The next paper presented an economic analysis of the *School

of Tomorrow." C. W. McGuffey offered a number of comments on the ever-

growing need for school housing. He pointed out that:

Population change refiected in the form of increased numbers
and greater mobility, the rapid discovery and creation of new
knowledge and the acceleration of automation create unpredictable

changes for education. Sociological changes in our society will
likewise affect education in yet unpredictable ways.

It is apparent that the need for school housing will be
accelerated due to these above factoEs and to the built-in
obsolescence of existing structures.

McGuffey presented the nature of the obsolescence of existing

structures in relation

. . . to factors considered critical to the economic planning of
school buildings. Factors of obsolescence are considered the
objects of the continual search for economical planning.

1Desmond L. Cook, Economic Consideration in Educational Planning.

An abstract from a report to the second Annual Conference on the Economics
of Education, Tallahassee, July, 1968, (Tallahassee: The Conference, 1968) .
2c. W. McGuffey, Economic Planning for the Future Development of
Educational Facilities. An abstract from a report to the Seconﬁ Annual

Tonference on the tconomics of Education, Tallahassee, July, 1968,
(Tallahassee: The Conference, 1968).
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The elimination of the potential for early obsolescence
is essential if the wise use of resources is to be achfeved.

The economic planning for school buildings should be
concerned with the creation of school facilities which meet
desired environmental goals, provide adequately for today's
educational requirements, have the potential for change to meet
tomorrow's needs and at the same time, utilize a minimum of
available resources. Educational architectu:ral and economic
planning [were] viewed as inseparable elements in the total ,
process of planning adequate school buildings for the future.

Summarizing his comments, McGuffey viewed the school building of

the future as a

. « JStructure with a minimum of interior partitions, loaded
with electronic gear and planned for highly indfvidual{zed
instructional activity. Space for group processes and democratic
action will also be provided to enhance the socialization of
pupily. Its structure and envelope will be architecturally
planned using prefabricated modular components.Z

The last presentation brought another important research area to
the foreground. Robert Campbell contrasted the uniquely economic

approach to demand analysis in education with other related approaches

most of which are asserted to be

« « o "demand" explanations. These include empirical studies

of aggregate public expenditures on education, the detemination
of demand requirements in planning models, and socio-psychological
studies of individual educational aspirations and plans. All can
be related to the problem of forecasting college enrolIments.

It is arqued, however, that the rational decision model of demand
provided by economic theory can make a useful and unique con-
tribution to the economics of education.

e

Ibid.

21bid.
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The two principal apprraches to the economic analysis of
educational demand Ewere then examined: the one viewing

education as an investment good, the uther treating it as a

consumer good. The problem of distinguishing these two

characteristics of the educational product and testing hypotheses
based upon them, and the more general problem of defining the
product of education [were] dfscusse? in relation to the special
characteristics of higher education.

Campbell concluded with critical comments on the limitations of
higher education planning and the role that demand studies might play
init.

Finally, the question should be asked, What impact did this
conference have? Certainly no burning problems have been solved, nor
have many questions been answered. If, however, the participants and
the contributors have felt the necessity for maintaining a dialogue,
if those present are now convinced that educational planning must become
a more centra?! and effective instrument, and that planning must permeate
the entire administrative and educational process, the conference pre-
sumably has achieved its objective, i.e., to build strategies for

educational planning.

'Robert Campbell, Approaches to the Analysis of the Demand for
Higher Education: A Tool for Educational Planning. An abstract from
a report to the Second Annual Conference on the tconomics of Education,
Tallahassee, July, 1968, (Tallahassee: The Conference, 1968).
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Policy Formulation and Policy
Implementation Relationships in an
Educational System
Donald R. Miller

INTRODUCTION

An educational system has its basis in the cultural environ-
ment from which it is organized. Generally, culturally-based
systems are conceived, established, organized and maintained to
provide differentiated services and/or to perform specialized
functions for society. As such, a culturally-based system can be
regarded or studied as a context of a larger system or environment.
The term “"system" is, therefore, aenerally made relative to the
principal gestalt under consideration. Any designated portion of
that gestalt can be defined as a functional and organizational
context of the system.

A system has both an external and an internal environment.
The term "system environment" is assigned to that portion of the
gross environment which exists within the boundaries and dimensions
of the system. The larger context to which the system can be
related is called the "environment." The environment includes all
external and system-environment interface situations and conditions
which effect the system at any stage and/or in any state of its
existence. Generally, a consistent set of characteristics can
be defined to explain both the system and the environment.

One of the common characteristics of an educational system

and its environment is the policy decision. Poiicy-decision
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relationships can be specified to exist between the system and its

environment. An analysis of these relationships will provide

needed dimensions of understanding for specifying additional

educational system-environment relationships.
FIGURE 1 specifies the policy formulation and policy imple- L
mentation relationships which exist between an educational system i
and its environment; especially, when the policy-making body is
representative of the environment. The upper part of the model
relates to deciston antecedents which influence policy-formulation

processes. The lower part of the model relates to subsequent

management policy-implementation procedures. Each area of the

(TN

model will be discussed in terms of its relationship to policy

formulation, policy implementation and management.

The environment can be regarded as exeriing contiruous \

e b, Wy 5 A

policy-making influence upon the management of system performance
by specifying performance reduirements and defining the nature
of performance and/or performance products as suagested in FIGURE 2.

This model also suggests that institutionalized patterns of system

performance also exerts continuous influence upon management

decisions. Thus, policy decisions requiring change can be

expected to experience some negative influence when implemented in
the system. Management must attempt to maintain a delicate balance

between these continuous sources of influence in an effort to manage
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system performance in such a manner that the system will
efficiently and effectively achieve its goals and fulfill its

requi rements.
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THE EFFECT OF THE CULTURAL ENVIRONMENT
ON POLICY FORMULATION'

A logical starting point in a discussion of the cultural
environment of an educational system is with the definition of
culture. As it will be used, culture is the organization of
values, norms and symbols which affect the choices made by indivi-
duals and which determine the types of interaction that may occur
among the individuals. It provides a pattern of organization
whose different parts are related to form value systems, belief
systems, and systems of expressive symbols. No jndividual can
create a culture; it is always shared by relatively large groups.
The culture functions as a modulator of both the evolutionary
qrowth and development of soci ety and the changes which occur
within society's pattern of organization. Another central function
of culture is the legitimation of society's normative order.

Afred Kuhn contributes to an understanding of culture
through his conceptionalization of it as a system. "Culture is

both a body of content and a set of relationships. Both the

1Principa1 credit for the development of this section belongs
to Sandra Mayer of the Staff of QPERATION PEP.




content and the relationships depend on the ability of the human

beings to communicate, and to engage in related behavior. . . M1

Kuhn's concept contends that the cviture is the human

environment into which the human being is born, and from which he

learns about interpersonal behavior.

as a system is presented as FIGURE 3.

Kuhn's concept of culture

THE SYSTEM OF CULTURE®

T~

THE_INDIVIDUAL

The state of

Concepts & Motives

Internal to the

Individual

A.

THE BODY OF CULTURE

The overt evidence of
Concepts and Motives in
the forms of:

i’. uage, artifacts,
sucio~facts, and other
behavior.

Expressed norms, atti®
tudes, and consensus
terms; approach and
avoidance; approval
and ..sapproval, etc.

"-.________________,¢f’k

1fred Kuhn, The Study of Society:

Richard D. Yrwin, Inc.,
21bid, p. 206.
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A Unified Approach, (I1linois:

) P. 205,
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The first part of the system is the cultural envelope which
surrounds each individual and molds h.m into its own image. The
second part of the system is the influence of the individual on
the culture. This mutual interaction of the existing culture on

the individual upon the body of the culture constitutes the

"system of culture." Thus, the cultural system is a self-perpet
uating vehicle of change and adantation which facilitates the
transmission of knowledge and technoloay from generation to
generation.

This conceptualization and definition of culture provides a
basis for the discussion of relevant cultural elements. Every
person within a given culture is enmeshed in a multitude of social
relationships which together form a network. To view the indivi-
dual as a person occupying the center of such a network, the center
on which all his concrete relationships converge, is to locate his
position in society, usually called his status.]

More specifically, status is one's position in society; the
standing accorded the individual by his fellows; one's place on

the prestige scale; and one's personal orientation in his cultural

setting relative to the generalized set of values held by those

makina the judament.

]Kurt Lang and Gladys Engel Lang, Collective Dynamics (New York:
Thomas Y. Crowell Company, 1961), p. 6.
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According to Talcott Parsons, the main point of reference
for analyzing the structure of any social system is its value
pattern.1 This value pattern establishes the basic orientation
of the system in the operational situation and hence guides the
activities of individuals. Expressed in general terms, values are
the desirable end states which serve as a guide to human endeavor.
They are so general in their reference that they do not specify
sets of norms, types of organization, or kinds of facilities which
are required to realize these ends. The value system Tegi timizes
society's goal, but effective goal attainment requires the
exercising of available power.

Power is defined as the generalized capacity for individuals
to mobilize resources in the interest of attaining specific goals.
The resources and goals may be social, political, and/or economic
in nature. Furthermore, activation of an individual's capacity
to mobilize resources is largely determined by his perceptions
of the goal(s), relevant values, and his social status in relation
to these values and goals.

As the existing cultural system evolves, changes occur in the
dominant value pattern as a result of the continuous exercising of

power by individuals within the culture. At a point in time,

TTalcott Parsons, Structure and Process in Modern Societies,
(New York: The Free Press, 1965), p. 20.
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therefore, success is a measure of change; measured by degree,
rate, type, direction, and/or commitment, and the favorable
termination or attainment of an end state relative to values.

The further an individual is required to ao to experience Success,

the more power he will necessarily be required to exercise in

jts achievement.

Up to this point, the concepts discussed have been on a

rather abstract level. Again, we must remember that the principal
focus is upon policy making, and that the preceding discussion of

environmental elements was presented in an effort to establish

that focus.

The "individual® within a culture is generally taken for
! aranted with respect to the jmpact he has on cultural evolution.
It is only through an understanding of the individual and the
nature of the changes occuring in him over a period of time

that one can understand the evolution of a cultural system, The

LR e 4% a4 s KA

individual is the primary unit of structure and function in

society---a single human being as contrasted with a group of
several human beinas. An individual, within a culture, experiences
evolutionary arowth and development which is constrained by his

life environment and which is limited by his basic pattern of
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The individual is strongly influenced by the status posi-
tion afforded him by his peer group and what he perceives as his 1

status position. Each carries aspirations for the attainment of

a certain goal or goals. By aspiration we mean a strong desire ;
t; achieve certain goals. The values held collectively by a
group of individuals within a given cultural system determines
the goals, either directly or indirectly, and thereby positively
sanctions desires for its attainment. Conversely, a goal set by
another group may stimulate negative sanctions. :
The presence of positive and negative sanctions, together

with perceptions of their effects, determine the direction of an

individual's actions. The motivation varies with the situation 4

R I T S S

and also varies in intensity as perceptions vary with respect for %
the sanctions. Motivation is defined as the process of arousing, ] ;

sustaining, and requlating a person's conscious or unconscious ; ;

3 expenditure of energy to act in a certain way to reach a specified
goal. The process is influenced by perceptions of positive and !

negative sanctions (rewards and punishments) based on inherent

P e

values; and by the system of constraints experienced by the
individual while making a decision to act.
Bunker expressed the relationship between aspiration,

motivation, and values very clearly. He stated that the strength
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of a particular motive tends to be stable over a long time span,
but the readiness to act in a particular way with respect to that
motive varies with the situation. "A motive is aroused and becomes
operative only when a person's cognitive field includes an expec-
tancy that the performance of some act will lead to the attain-
ment of the goal of the motive."!
The behavior of an individual is the characteristic way he
acts. These acts are generally oriented toward the attainment
of ends or goals or other anticipated states of affairs. Such
acts can be described and specified both guantitatively and
qualitatively. They take place in given situations and are
influenced by conditions which are indigenous to such situations.
Acts are normatively regulated and they involve motivation,
expenditure of effort, and the experiencing of consequences. The
behavior encumbent upon a person in a given status defines and
is defined in turn through his relationships with persons in other
status positions. Behavior may also be defined in terms of the
perceptions and the expectations of other people relative to
performance requirements in the attaimment of goals. Such per-

formance can be made relative to the characteristic actions,

]Doquas R. Bunker, "Human Inputs,” in John A. Seiler,

System Analysis in Organizational Behavior (1111n015 Richard
D. Irwin, Inc., and Tﬁe Dorsey Press, 136 7;, p. 62.
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patterns, structures, and the alternative ways of acting in
the cultural environment.

The strenath of a tendency to act in a particular way at
any given point in time is a function of the stable strength of
relevant motives, the strength of the expectancy that the act
would achieve the desired results (success), and the magnitude
of the anticipated value-oriented incentive. Bunker illustrated
this using the follewing formula:

Motive X Expectancy of X Magnitqde of_ Effective1Motivation
Strength ” Goal Attainment " Incentive To Behave

Individuals generally act and react in collectivities or
groups sharing common interests and desires. The nature of the
continuous interactions occurring between members is determined
by a set of statuses which define the relatively stable relation-
ships that people in various positions have with each other and
with the group. Such relationships are established and maintained
with due regard for the generalized pattern of values collectively
held by the group members. The members of the group operate
within definable boundary conditions. If boundary conditions are
flexible, then the sphere of action is relatively large. However,

as boundary conditions become more rigid the sphere of action

11bid. , p. 63.
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becomes more limited. The members of a group will collectively
accept changes in boundary conditions within a certain range of
tolerance. However, when the minimum threshold of tolerance is
violated, the group will establish rigid minimum territorial
boundary conditions which they will fight to maintain,

Traditionally, qroups establish expectation levels of
achievement for individual members and for the group as a whole.
Expectation can be expressed as a measure of success anticipated
in the attainment of a given goal or end state. Expectations
that are achieved by the individual or group tend to motivaie
further aspirations for attainment of goals which, in turn,
influence behavior. The relationship is circular always leading
toward goal attainment.

Behavior is motivated by an individual's perception of needs.
At a given point in time, a need can be defined as the identifiable
differential that exists between "what is" and "what should be"
in a specified behavioral system relative to some aspect of
defined behavior and relevant values. The effect which these
conditions have on an individual or a aroup depends upon the
perceived intensity of the need and upon the fluidity of relevant
aspects of their respective cultural and 1ife environments. The
need may be satisfied by attaininag a desired goal or attaining a

goal that has been substituted during the process of attainment.
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Throughout this discussion we have used the terms society and
goal frequently. The network of kuman relationships callec
society can be defined as a collectivity of groups characterized
by purposive action which is dependent on the reflective and
voluntary cooperation of its members. A number of like-minded,
value-sharing individuals or groups who enjoy their collectivity
and are, therefore, able to work together for common ends within
a defined framework for action. It is further characterized by
a high degree of interaction between its members and member groups.

Finally, a goal may be defined as the object, conditions,
or activity toward which the motive is directed and, once reached,
will satisfy a need.

In summary, policy decisions reflect the generalized pattern
of values existent within a given culture. In addition, policy
decisions reflect the expectations and goals.of society. Further,
the behavior of individuals making policy decisions is normatively

regulated in terms of these values, expectations, and goals.
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POLICY IMPLEMENTATION AND MANAGEMENT

The implementation of policy decisions is the critical task
of management. Realizing that the dominant values held by key
functionaries in the cultural environment are generally refiected
in policy decisions, management must develop performance proce-
dures which are sensitive to these values. Through the establish-
ment of value sensitivity, management creates an avenue to greater
effectiveness. Thus, management procedures rclative to policy
implementation will be judged to be efficient and effective to
the extent that thev are consistent with the dominant pattern of

values held by individuals in the cuitural environment.

Policies
The decisions of legally constituted policy-making bodies
comprise the critical information input for educational management
at all levels of organization in an educational system. A policy
is defined as ". . . a definite course or method of action
selected from among alternatives and in 1igh: of given condi tions

to quide and determine present and future decisions."1 Thus,

Tyebster's Seventh New Collegiate Dictionar. (Springfield,
Mass.: Merriam Company, Publishers, 1967), p. 656.
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policy decisions require consideration of alternative courses
and/or methods of action and an appraisal of relevant present
and future performance conditions.

To a significant extent, sound policy-formulating practices
will provide quality assurance in future performance. Realizing
that each policy decision involves selecting a course and/or
method of action from amona expanding sets of available alternatives,
it is apparent that selection will be influenced by the total set
of prevalent conditions and conceivable possibilities. Thus,
policy decisions can be compared to hypotheses which are specified
to guide performance in controlled scientific investigations.

John Dewey pointed out the significance of this experimental

nature in his Logic:

. . .every measure of policy put into operation is,
loaically, and should be actually, of the nature of an
experiment. For (1) it represen%s the adoption of one
out of a number of alternative conceptions as possible
plans of action, and (2) its execution is followed by
consequences which, while not as cagabIe of definite

or exclusive differentiation as in the case of physical
experimentation, are none the less observable within
limits, so they may serve as tests of the validity of

the conception acted upon. The idea that because

social phenomena do not permit the controlled variation
of sets of conditions in a one-by-one series of opera-
tions, therefore the experimental method has no appiica-
tion at all, stands in the way of taking advantage of the
experimental method to the extent that is practicable

. . . . Recognition of its experimental character would
demand, on the side of its contents, that they be render-
ed as definite as possible in terms of a number of well
thought out alternatives, or as members of a disjunctive
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system. That is, failure to recognize its experimental
character encourages treatment of a policy as an isolated
independent measure. This relative isolation puts a
premium upon formation of policies in a comparatively
improvised way, influenced by immediate conditions and
pressures rather than by surveys of conditions and
consequences. On the other side, failure to take into
account the experimental nature of policies undertaken,
encourages laxity and discontinuity in discriminative
observation of the consequences that result from its
adoption. The result is merely that it works or it does
not work as a gross whole, and some other policy is then
improvised. Lack of careful, selective, continued ob-
servation of conditions promotes indefiniteness in for-
mation of policies, and this indefiniteness reacts in
turn to obstruct definiteness ?f the observations rele-
vant to its test and revision.

The need to survey conditions and consequences in relation to
policy decisions bear significant “implications for management.
The critical determinants in preferred consequence selection stem
from ecological contexts which include communities of people living
in particular enviornments each with unique conditions. The effect
of policy is that it constrains performance with respect to pre-
ferred consequences. Thus, policy decisions are made to regulate
activity to produce preferred or desired consequences. Environ-
mental conditions have a direct effect upon the intensity of human
expectations and the choice of values made to judge the effective-

ness of achievement.

130hn Dewey, Logic: Theory of Inquiry (New York: Holt,
Rinehart and Winston, 1938), pp. 508-509.
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The policies adopted by a local board of education are only

partially decided at the school district level. The decision to

adopt policies is a reserved function of the local board of
education under the pattern of auchority delegated by higher
levels of educational syster: organization. Thus, the local
school board must decide district policy and such policy decisions
become the basis of performance in the school district.

The California School Boards Association offers the following
explanation of the school board's role in deciding school district
policy:

The public school is an instrument of social
policy. It is one of the most important instruments
society has at hand to preserve its heritage and to
direct its orderly evolution. Recognizing the essen-
tial value of an informed citizenry in a democracy,
the State Constitution, the Legisiature, and State
agencies have structured the public cchools to ensure
the maintenance of certain basic minimum standards of z
education. The local school district, through its
governing board, is more responsive to the social
policy of the individual community, and therefore is
able to adapt to the local educational needs and desires.

The concept of the purpose of the schools differ
among individuals and groups because of the diversity
of values in our society. These differences are
expressed in the pressures brought to bear upon the
board, either as individuals or as a qroup at official
board meetina, by representatives of the community and
by the press. The board must always be cognizant of the
pressures that arise out of conflictina values and
interests. However, the merits of all proposals must
be carefully weighed so that the board's final decisions
are responsive to the desires of, and in the best
interests of, the majority of the community. Further,
the board must exercise dynamic leadership in educating
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the public to the need for improved guality in

education. Only in these ways can the board

formulate policy which effectively sets the goals

of the schools and directs the allocation_ of human

and material resources to best advantage.

Thus, the local board of education serves as the organizational
control agency of society by adjusting educational performance to
changing enviornmental requirements, evolving goals and local needs.

A general closed-loop pattern of system-environment relation-
ships (see FIGURE 4) can be specified to exist between an educa-
tional system and its environment. This pattern of relationships
can be explained in terms of the effect that policy decisions have
on system inputs, product development, system outputs, product
performance effectiveness and system management.

The systém depends upon the environment for certain inputs;
namely, resources, energy and information. Once received, these
inputs must be managed and conserved in order that system perfor-
mance can effectively and efficiently develop the services and
products (system outputs) specified in policy decisions. The
outputs of product development are delivered to the environment in
fulfiliment of performance requirements specified in policy
decisions. The environment determines the effectiveness of system

performance by judging the worth of system outputs (quality and

Tcalifornia School Boards Association, Boardmanship: A Guide
for the School Board Member (Sacramento, calif.: The Association,
1967).
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quantity) using value-based criteria or relevance.

This closed-loop pattern of system-environment relationships
is, therefore, a pattern of value relationships. The culturally-
based values used to determine the performance effectiveness of
system outputs are also basic to the policy decisions and per-
formance requirements which define system performance. The roles
of school boards in the educational system serve to close the loop
and complate the cycle. Realizing that the quality and quantity
of system inputs are determined either directly or indirectly
by the nature of the social benefits derived through system outputs,
its not difficult to define a more detailed 1ist of system-environ-

ment relationships.

Management
Educational management requires the exercising of policy-

formulating leadership, the implementing of educational policies

and the managing of educational performance. The management of
performance is a quality assurance procedure designed to plan,
coordinate, direct, control and organize system performance against
performance requi rements. Further, the management process includes
the allocation of performance inputs, the establishment of a per-
formance accountability structure and the institution of information
handling procedures. The primary activities of management are
problem solving and decision making. Both activities must be

conducted within the scope of basic policies specified and the
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pattern of authority delegated by policy-making bodies in the
system.

Education can, fundamentally, be vegarded as a socfal problem
which is resolved through political action. Educational management
must, therefore, develop political rationality. Every educational
problem can be regarded as having social, economic and political
elements. There are many opinions as to which of these elements
are primary, if any. Wildavsky has stressed the need to balance
economic rationality with political rationality.] He went on to
advocate the development of political rationality in decision
making. He supported his position using selected quotations from
Diesing as follows:

. . . the political problem is always basic and prior

to the others. . . . This means that any suggested

course of action must be evaluated first by its effects

on the political structure. A course of action which

corrects economic or social deficiencies but increases

political difficulties must be rejected, while an action

which contributes to political improvement is desirable
even if it is not entirely sound from an economic or social

standpoint.?

Taaron Wildavsky, “'The Political Economy of Efficiency: Cost-
Benefit Analysis, Systems Analysis, and Program Budgeting," Public
Adninistration Review (December, 1966), pp. 292-310.

2Ibid., p. 308.
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Wildavsky stressed how Diesina had pointed out the need for
developing political rationality in decision making:

Political rationality is the fundamental kind of
reason, because it deals with the preservation and
improvement of decision structures, and decision
structures are the source of all decisions. Unless
a decision structure exists, no reasoning and no
decisions are possible. . . . There can be no
conflict between political rationality and . . .
technical, legal, social, or economic rationality,
because the solution of political problems makes
possible an attack on any other problem, while a
serious political deficiency can prevent or undo
all other problem solving. . . . Non-political
decisions are reached by considering a problem in
its own terms, and by evaluating proposals accord-
ina to how well they solve the problem. The best
available proposal should be accepted regardless

of who makes it ur who opposes it, and a faulty
proposal should be rejected or improved no matter
who makes it. Compromise is always irrationals

the rational procedure is to determine which
proposal is the best, and to accept it. Ina
political decision, on the other hand, action never
is based on the merits of a proposal but always

on who makes it and who opposes it. Action should
be designed to avoid complete identification with
any proposal and any point of view, no matter how
good or how popular it might be. The best available
proposal should never be accepted just because it is
best; it should be deferred, objected to, discussed,
until major oppositinn disappears. Compromise is
always an irrational procedure, even when the_com-
promise is between a good and a bad proposal.!

Political rationality in educational decision making
predicates that educational management cannot proceed independent
of management in other sectors of government. Political decisions

relative to education are made at the policy-making level of

1bid., p. 307.
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organization and, once made, are transmitted throughout the
organization structure of the educationai system.

Management must secure an adequate knowledge of probable
consequences before it can exercise policy-formulating leader-
ship, make sound decisions and solve problems. The knowledge of
consequences needzd are: (1) a knowledge of vaiue losses and/or
deferments which society will experience if plans and programs
ave not carried out; (2) a knowledge of anticipated bemefits
(value gains) which society will experience if plans and programs
ave effectively implemented; (3) the costs of such plans and
programs; and (4) the resulting costs-consequences ratios.

The resolution of complex culturally-based problems is a
difficult process due to the nature of the problems and the
patterns of human involvement required to successfully resolve
them. Since an educational system has its beginning and end
with people, educational decision-making and problem-solving
processes are marked by negotiation and compromise. Thus, there
jis often little security for the professional educator partici-
pating in management. Management, therefore, continuously must
strive to perfect more systematic approaches to problem solving

and decision making.
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A system approach to management can be instituted to reduce

some of the uncertainty accompanying problem solving and decision

making.

A generic management model is outlined as FIGURE 5. The

following sequence of activities and events are outlined in the

model:
1.

2.

3.

4.,

5.

6.

The assessment and justification of needs in terms of
validity criteria leads to the structurina of new and/or
redefinition of existing qoals.

The definition of qoals stimulate policy formulation and
the resulting policy decisions establish performance
requirements which are assigned to management.

Management must analyze performance requirements in order
that it can define a complete array of performance
specifications which can be used to explain the performance

requirements.

The specifications are classified and categorized according
to levels of organization and a hierarchy of performance
objectives can be defined in measurable terms.

Performance objectives are the fundamental basis of plans
--each plan outlines a course of action and details
appropriate management controls.

Plans must be verified in terms of the performance context
and the action sequence (strategy) wh‘ch has been
developed to accomplish the objective.

1t should be noted that a plan is the best alternative solution
which will fully satisfy the specifications. A strategy, on the
other hand, embodies the communication elements (information,
education and motivation) required to make the plan work in terms of
required compromises, adaptations, adjustments and concessions.
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Figure 6

A MODEL OF A SYSTEM APPROACH TO PROBLEM

SOLVING

1.0

DEVELOP AN AWARENESS
OF CHANGE AND/OR A
NEED FOR CHANGE.

9.0 l 2.0

EVALUATE PERFORMANCE

EFFECTIVENESS OF SOLUTION ¢ %2523"'"&3.5‘&’“%"262&

METHOD AND STRATEGY. - :

4 «Y/

8.0 % 3.0
SELECT AND IMPLEMENT FEEDBACK IDENTIFY AND DEFINE
PRIONITY SOLUTION METHOD AND PROBLEMS AND CHANGE
AND STRATEGY €~ CONTROL ~§> CONTEXTS..

7 N
7.0 & 4.0 A
TEST AND VERIFY FEASIBILITY SELECT AND ANALYZE
AND PRACTICALITY OF A PRIORITY PROBLEM .
SOLUTION METHODS AND AND TS CHANGE
STRATEGIES. CONTEXT.
6.0 8.0

SELECT AND/OR GENERATE DERIVE PERFORMANCE

ALTERNATIVE SOLUT

METHODS AND
STRATEGIES,

ION REQUIREMENTS FOR
PROBLEM RESOLUTION.
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7. A strategy which has been validated through feedback
and control is a reliable management procedure for the
achievement of objectives.

8. The establishment of a management procedure facilitates
the achievement of performance consistency in spite of
the internal and external constraints on performance.

9. The resulting performance can be evaluated to determine
the effectiveness of performance in terms of previously
specified criteria and specifications.

10. The achievement of desired levels of performance
proficiency produces change. Such chanae will produce
new needs, which, when justified, will stimulate the
formulation of new goals, and the cyclic phenomenon will
continue.

A model of a system approach to problem solving is presented
as FIGURE 6. This model can be related to the generic management
model outlines as FIGURE 5. The principal difference in the two

models is that the model of a system approach to problem solving

emphasizes control and feedback. ﬂ
Emphasis in management must be upon control of performance

in terms of requirements, specifications, objectives and criteria.

Since management control must be effective within the prevailing

performance context, the context must be continuously appraised.

Therefore, the fundamental management control set consists of:

1. The objectives which define behavior in measurable
performance terms;

2. The criteria which can be used to measure the degree of
change, rate of change, type of change, direction of
change, degree of commitment to change, etc., in perfor-
mance;
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3. The performance context description which includes the
O e eon ace alovant, 0 prosent. ana/or
expected states of performance;

4. The performance requirements and specifications which

are basic to the specified objectives and criteria.

Control is a management function that is implemented to assure
that performance proceeds according to plans and directions. The
control function also provides for the timely execution and revi-
sfon of plans; that is, as significant deviations from plans occur,
they are corrected by appropriate adjustments. Control involves
management in the definition and the assignment of responsibilities
according to objectives and functions. In addition, management
must match assigned responsibilities with the relevant information
required to execute them in the most efficient and effective manner.
Thus, the essence of control is action which adjusts performance
to specified standards if deviations occur.

Control procedures establish a closed-loop pattern of rela-
tionships between management and the performance units to which are
assigned responsibilities for the performance of functions. Feed-
back is the property of this closed-loop pattern which permits
the demonstrated performance (outputs) to be compared to the
performance objectives and assigned functions (inputs) so that

appropriate control procedures may be defined and implemented.
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The principal function of feedback in management control is that
it facilitates the estimation of variance occurring during per-
formance.

The system approach to management presents both a framework

and methodoloay which can be used to facilitate the planning,
development and implementation of programs of controlled change.
The principal emphasis is upon the development of procedured
which can be explained in definable and measurable terms. These

procedures utilize the informational benefits gained through the

involvement of people in such activities as: (1) the analysis

and evaluation of educational performance; (2) the analysis of the

cultural environment of education; (3) the assassment of educational

needs; (4) the de.2rmination of priorities for action; (5) the

T mammean bt s e o -

appraisal of relevant knowledge and technology; (6) the appraisal

of relevant educational programs and their demonstrated performance;
and (7) the planning deveiopment and implementaticn of educational
programs.

i This approach to management also offers several "real time"
benefits to managers who adopt its methodology. The system approach
has been found to allow educational management to:

1. Decrease the period of time required to formulate an
accurate response.

2. Increase the number of variables which could be treated
in a response.
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3. Increase the rate of response.
4. Improve the quality of response.

5. Provide assurance as to the effectiveness of the response
in resolving the problem.

The system approach encompasses planning, programing, budgeting
and management in order that the educational system may:
1. Make the most progress in the shortest possible time. .

2. Identify and assess its opportunities, risks, capabilities,
capacities and requirements.

3. Maintain an effective balance between performance and
charging social expectations, goals, evolving needs,
roles and requirements.

4. Improve management and policy-making judgments by comparing
performance to expectancies, plans, strategies and criteria
of relevance.

5. Encourage educaticnal leaders to think and act toward
common purposes and to understand and appreciate the efforts
and progress being made elsewhere in the system.

6. Provide a product rationale for decision making and
thereby stimulate the determination of priorities,
relevancies, probabilities with respect to process and
service requirements.

7. Develop critical insights, functional understandings and
effective communications with regard to performance in
both the educational system and its environment.

8. Establish sensing and response devices which may be used
to alleviate internal and/or external stresses, crises
and constraints.

9. Initiate pressures for growth and development and stimulate
the formulation of new roles and requirements. -
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10. Provide a basis for the management of performance in
terms of definable and measurable requirenents,
specifications, criteria, objectives and plans.

Requirements

Requirements are requisite conditions (states of being) which
are necessitated by the nature of things, circumstances, or the
goals specified by policy-making bodies. Requirements constitute
an extension of policy in that they specify: (1) the nature of
the conditions which must be met or maintained through parformance;
and (2) the nature of the end product(s) of performance.

Two special classes of requirements are limits and constraints.
Both of these classes refer to requisite conditions which must be
met or maintained through performance. Limits serve in the
specification of boundary conditions for performance. Thus, a
limit terminates, circumscribes or confines performance. Limits
may exist due to prevalent legal, financial, time, spatial, infor-
mational, material and/or energy conditions.

Constraints are forces that act during performance and may
effect changes(s) in the homeokinetic properties of performance
systems in four ways: (1) cause a system at rest to move toward
specified ¢nals; (2) cause a system to increase its momentum

toward specified goals; (3) cause a system to decrease its goal-
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directed momentum; and (4) cause a system to divert or deflect
from its goal-Oriented course. Thus, constraints include
positive, negative and tangential forces which affect goal-
directed momentum. Such forces can generally be classified into
internal (system) constraints and external (environmental)
constraints. Most constraints are generated by human components
of the system and/or the environment.

The analysis of requirements is 2 key responsibility of
‘management and administration in that the results facilitate the

definition of performance specifications and criteria.

Specifications

Specifications are detailed, precise statements containing
minute descriptions or enumerations of particular characteristics
which define the nature of performance. Specifications result
from the detailed analysis of performance requirements. Thus,
performance specifications constitute an array of performance
descriptors which can be made relevant to the defined aspects of
performance and its context.

Specifications precisely define: (1) vequirements; (2)
levels of proficiency; (3) int:rim and terminal behaviors and/or
products; (4) bases of measurement; (5) capabilities and capacities;

(6) contextual characteristics; (7) prerequisites; {8) Vimits;
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(9) internal and external constraints; (10) priorities; (11)

relevancies; (12) probabilities; (13) performance relationships;
(14) indicators of performance and change; (15) management

activities; etc.

Specifications facilitate the nanagement of performance and
planned change. Management is based upon predictable achievement
in terms of interim and terminal specifications that are defined
in measurahble performance terms. The terms used to define per-

formance are limited to those rules, principles, and/or concepts

which are relevant to policies and requiremeats. Specifications

enn o,

can thus be utilized to relate the aspects of future performance

to present and predicted system inputs, product development

(process), system outputs, product performance effectiveness, and

s T T

3 management requirements.
3 The primary task of management and administration is to
secure answers to the following questions:

3 1. What is the precise nature of the requisite conditions
that miast be maintained or 1 2t through performance? i

2. What is the precise nature of the end products?

3. What is the precise nature of the performance and tne
performance states that are v .quired for successful
fulfillment of requirements?

What relevant relationships exist between the various
aspects of performance?

RAR 2 A KA A .l i o

The analysis of performance requirements should produce answers to
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each of these questions and, in addition, yield a complete set

of performance characteristics which can be defined in measurable

terms. ]
Performance specifications must answer the primary question: '

"What is the exact nature of the performance requirements,

indigenous to specific policies, in terms of the functional and 3

organizational aspects of performance in the educational system?" {

Thus, specifications must facilitate the organization and adminis-

tration of performance at all levels of structure and function
responsible for perforn.nce. To facilitate performance organiza-

tion, specifications must: (1) specify what must be done to

fulfill requirements; (2) divide the requirements and specify

-

°
segmented activities which are small enough to be completed by
available performance units; and (3) specify efficient and effective

management activities.

e P b s o et s .

The administration of performance includes management

support and the timely development, execution, control and revision
of performance pians and strategies. In this regard, specifications
must: (1) detail what each performance unit is to do in precise
performance terms; (2) be suggestive of possible methods-means
alternatives to be used in performance; (3) provide the basis for
defining criteria of relevance; (4) be predictive of the perfor-

mance objectives which must be achieved; (5) reflect the relevant

v
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states and contexts of performance; (6) facilitate performance
management; and (7) provide an objective basis for determining

the effectiveness of performance.

Criteria

Criteria are standards on which judgments or decisions are
based. They are rules, principles or tests which can be used to
select alternative courses and/or methods of action. They are
usually established by authority to serve as references in
determining the relative worth of performance and the rightness
or wrongness of performance in relation to some accepted value
and/or desired value outcome of.performance.

Criteria can be used as diagnostic and prognostic means for
determining what the nature of performance (interim and terminal)
and/or the performance products (interim and terminal) should be
in relation to requirements and specifications. Thereby, they
serve in the determination of the qualitative and quantitative
aspects of performance and/or performance products. Criteria
also facilitate the implementation of rationality into the
systematic management of performance. Thus, criteria provide a
means for using priorities (order and sequence determinants),
relevancies (relat’ ve pertinency determinants), probabilities

(conseguence determinants), etc., as bases for decision-making

e AT At T iy Kt
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and problem-solving activities in management.

Since most policy decisions are choices among alternative
courses and/or methods of action, and since "real world" conditions,
relative to these policy decisions, are evolutionary and transitory
in nature; the selection of appropriate measurement criteria is
the central problem in the formulation and implementation of
policy and the management of performance. Each policy decision
requires corresponding decisions as to the criteria of relevance.

Drucker stressed the critical nature of the relationship
which exists between a criterion of relevance and the measurement
of performance. He stated that a criterion of relevance:

« « o more often than not, turns on the measurement

appropriate to the matter under discussion and to

the decision to be reached. Whenever one aralyzes

the way a truly effective, a truly right, decision

has been reached one finds that a great deal of work

and thought went into finding the appropriate

measurement. . . .

The effective dacision-maker assume: at the
traditional measurement is not the right _surement.
Otherwise, there would generally be no need for a
decision; a simple adjustment would do. The tradi-
tional measurement reflects yesterday's decision:

That there is a need for a new one normally indic?tes

that the measurement is no longer relevant. . . .

Thus, Drucker implies that pertinent data cannot be gained unless

there are first criteria of relevance.

Tpeter F. Drucker, The Effective Executive (New York: Harper
and Row Publishers, 1966), pp. 144-145,
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Criteria may be relative or absolute. Relative criteria may
be used to measure the achievements of a performance unit in terms
of the levels of achievement demonstrated by a group of correspond-
ing units performing the same or related functions and/or tasks.
Relative criteria can be structured in terms of efficiency,
proficiency, effectiveness, costs, benefits, advances, etc. One
of the most serious limitations of relative criteria in performance
management resides in their crientation to past and present periods
of time.

Absolute criteria are structured to measure performance and/or
achiievement using arbitrary, pre-specified standards of relevance.
Absolute criteria facilitate the management of performance in that
they can be used to measure minimum levels of acceptable perfor-
mance in terms of previously defined requirements, specifications
and objectives which reflect the priorities, relevancies, probabil-
jties, etc., of the organization with respect to future time.

Management must carefully structure criteria in order that
it can gain valid evidence of strengths and weaknesses in perfor-
mance. Such criteria enable performance to be:

1. Replicated--others can use the same procedures to achieve
similar results.

2. Made explicit--all aspects of performance and results
are clearly visible.

3. More specific--performance has been carried to satisfac-
tory levels of specificity and has achieved acceptable

e o s . e st ek —— ————
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Tevels of reliability and proficiency.

4. Verified--procedures and results can be confirmed or
substantiated.

5. Self-correcting--procedures provide for continuous
revision through control, feedback and iteration.

6. Logical--procedures and results are in accordance with
3n§erences reasonably drawn from events, conditions,
situations and/or circumstances.

7. Objective--uncertainty and subjectivity have been
reduced to the minimum levels possible.

8. Quantifiable--numbers and number relations can be applied
to procedures and results.

9. Empirical--procedures and results can be verified through
experience, ~xperimentation, observation, etc.

10. Effective--procedures produce results that are decisive.
Finally. criteria must be reasonable yet consistent with policies,
requirements, specifications and objectives. They must be made
sensitive to the priorities, relevancies, probabilities, etc.,
which are indigenous to performance plans, strategies and procedures.
Thus, criteria are tools which extend human capabilities in the
management of performance by serving as bases for judgment and

decision.

Objectives
The importance of objectives resides in the fact that they

define the purpose of organization and without purpcse thare would

be no reason why individuals should try to cooperate or why anyone
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should try to organize them. Every organization and each of its
parts must be an expression of the purposes of that organization.
At every level of performance in an organization, objectives serve
as communication referents and as guides to achievement through
performance.

The specification of objectives depends upon information
derived from policy decisions, requirements and specifications.
Objectives are management tools and thus an integrated, time-
phased hierarchy of objectives which are ordered in terms of
priority pregrams and which are sequentially allocated to
finite periods of time constitute a master plan for management
actien.

Objectives should be defined in measurable performance
terms. Each objective should be feasible of attainment within
the prevailing performance context. In addition, objectives
should be stated completely, yet concisely and simply, in order
to achieve clarity in communication effectiveness. Further,
each objective should be rational in terms of organizational
purposes and should be oriented to the nature of the performance
desired as outputs. Finally, each objective should be written as
a separate statement and a set of relevant objectives should be

disseminated to each performance unit in the organization.

i e
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It must be remembered, however, that objectives are tenta-
tiva in nature and must, therefore, be continuously appraised
in terms of changing goals, roles and requirements. Management
must, therefore, perform environmental analyses and need assess-
ments to check the validity of its current objectives. Such
actions will enable management to identify changing goals and
trends in society and determine the extent of changes required
in the hierarchy of objectives specified for the organization.

Testing the validity of an organization's objectives is a
continuous task of management. In this regard, Granger presented
several key insights:

How can validity of an objective be tested? What

should an objective accomplish? Here are some
important criteria to be applied to an objective:

1. 1Is it, generally speaking, a guide
to action? Does 1% Taciiitate decision
making by helping management seiect the
most desireable alternative courses of

action?

2. 1s it explicit enough to suggest certain
types of action? . . .

3. Is it suggestive of tools to measure and
control effectiveness? . . .

4. Is it ambitious enough to be challenging? . . .
5. Does it suggest cognizance of external and

nternal constraints? . . .
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6. Can it be rnlated to both the broader
and the more specitic objectives at
hygh%r and Tower levels in the organiza-

on?

t

One of the principal features of a system approach to

management is that it facilitates management by objectives.

Objectives are thus the central elements in a cycle of management

decision relationships (see FIGURE 7). The following relationships

can be specified to exist in the cycle:

1.

20

4.

5.

6.

1.

The evaluation of demonstrated performance in terms of
objectives yields an indication of the significance of
the contribution that has been made.

The contribution of a performance unit, when related to
objectives, provides an indication of its effective
productivity.

The effective productivity of a performance unit in
relation to objectives enables the determination of the
worth of performance and the assignment of value to
performance outputs.

The values assigned to performance and/or performance
products, when related to objectives, provides a basis
for the specification of criteria.

Criteria of relevance, when related to objectives,
provide a basis for performance measurement.

The measurement of performance in relation to objectives
yields pertinent data.

Pertinent data, when related to objectives, facilitates

ICharles H. Granger, "The Hierarchy of Objectives," Harvard
Business Review, (May/June, 1964), 42(3): 63-74.
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the analysis, evaluation and interpretation of data
pertinent to performance.

8. The analysis, evaluation and interpretation of pertinent
data in relation to objectives yields relevant informa- %

tion.

9. Relevant information, when related to objectives,
provides a basis for decisions.

10. Decisions made with respect to objectives lead to
performance.

The foregoing relationships emphasize the importance of
specifying objectives in definable and measurable terms. The ;
i
cycle of relationships outlined is primarily oriented to future 3
f

time and future opportunities. Since management needs feedback

T TE T P OP T  S P I

in advance of decisions, complementary use of the cycle may be

TN

made for the purpose of securing knowledge relative to probable
consequences. Another cycle of feedback relationships could be

structured using a reverse form of the cycle. The purpose of

the second feedback cycle would be to: (1) derive performance é
% feedback; (2) facilitate iteration and revision; and (3) provide
management control. Used in this manner, the cycle would be

primarily oriented to present performance.

Administration ;

Administration requires the exercising of management support

leadership, the planning, developing and implementing of manage-

ment procedures and the controlling of educational performance. ? ]
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An administrator is a member of the management team and is
required to perform all of the functions assigned to management.
Thus, adMinigtrafors are generally delé;ated authority and
assigned responsibility to transform policy and management
decisions into operational procedures which can be managed.

Administration can generally be regarded as the operational
arm of management and, as such, is responsible for the service
image of management. It is responsible for research, planning,
development, implementation, information, and 1iaison services.
Since management is oriented to present and future requirements
and conditions, the designing of rvograms of planned change is a
primary function of administration.

Planned change in education requires that concentrated
effort be devoted to planning, programing, budgeting and manage-
ment procedures relative to change. The principal emphasis in
planning is upon the production of a range of meaningful alter-
natives which satisfy specific policy and management decisions.
Each of the alternatives must be carefully designed to meet
relevant performance specifications and criteria. In addition,
the alternatives produced represent preliminary change proposals
which can be related to current and/or proposed programs and
objectives.

A program may be defined as a set of related events, activities

e R b o




and organizational components and its definition must be speci-
fied in *erms of organizational objectives. Programing is the
more specific determination of the human, physical and financial
resources required to complete a program. Further, programing
includes assessment of the energy requirements for program
completion. In addition, programing is based upon relevant
information which must be secured before perfcrmance can be
initiated. Thus, programing involves the estimation of performance
requirements, specifications, criteria, capacities and capabili-
ties.

The results of planning and programing must assure the
quality of performance in terms of both efficiency and effective-
ness. Both efficiency and effectiveness require lead information
with respect to performance. Therefore, management must secure
an adequate knowledge of the correspondence between policy
alternatives (choices) and probable outcomes (consequences).

This knowledge can be related to system inputs, product develop-
ment, system outputs, product performance effectiveness and
system management procedures.

Central to such studies are the three knowledge states
which have been specified to exist in choice-consequence relations:

(a) Certainty: It is assumed that there is complete and
accurate knowledge of the consequence of each choice.

[
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(b) Uncertainty: The consequences of each choice cannot
be defined by a correspondence relationship even
within a probabilistic framework.

(c) Risk: It is assumed that accurate knowledge about the
probability distribution of the consequence on each
alternative exists.

Certainty implies a state of awareness on the part of
decision makers that seldi.a exists. The emahasis on certainty
or deterministic foundations in decision ma ing is a holdover
from the early association of social and physical sciences.
Some contended that the laws of the physical sciences and
the related deteministic quantitative methodology might be
extended to social behavior. But the contemporary revolution
in both social and physical sciences has done much to minimize
this view.

Genuine uncertainty is untenable in "closed" decision
models. A basic premise in all “closed” decision models is
that alternatives and consequences as well as goals are given.
Thus, at least equal probabilistic measures can be assigned
to possible outcomes of a given course of action. The current
developments in subjective probability have done much to
eliminate states of genuine uncertainty.

It is fair to say that models of risk dominate the kinds
of foundations assumed in decision theory. The 1ikelihood
of each of the possible outcomes resulting from a particular
course of action can generally be stated in either an objective
or subjective probabilistic frame of reference. This is true
if all outcomes for a gixen course of action cannot be
specified independently.

Closely allied with these sets of knowledge concerning choices-
consequences relations is the need for establishing an effective
communication network and instituting efficient management informa-

tion handling procedures.

Tcharles Wilson and Marcus Alexis, "Basis Frameworks for
Decisions," in William F. Gore and J. W. Dyson (eds.), The Makin
of Decisions (New York: The Free Press of Glencoe, 1964), p. 15&.
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The establishment of a communication network must be based
upon a functional design which considers the essential communica-
tion elements; namely, information, instruction and motivation.
The purpose of such a communication network is to facilitate the
achievement of the following functional imperatives in performance
(see FIGURE 8): (1) the achievement of specified objectives
(goal-attainment); (2) the maintenance of the dominant pattern
of values prevaient in the cultural context (pattern-maintenance);
(3) the integration of the funcitonal and organizational aspects
of performance (integration) to achieve educational purposes
through the establishment and maintenance of a flexible performance
capability which can be adapted (adaptation) to meet changing
roles, requirements and future needs.]

FIGURE 9 reveals the centrality of feedback in a communica-
tion network which is established to analyze performance. Feed-
back irformation provides a test for the validity and effectiveness
of problem-solving decisions against the actual course of events
which take place. Control and feedback are thus combinzd in
management control procedures which are designed to assure that

plans will succeed. Thus, management control procedures:

1Adapted from Talcott Parsons, as presented in Society:

Evolutionar* and Comparative Perspectives (New Jersey: Prentice-
Ha]] ) u S ers. 6 ’ ppo "29.
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(1) define measurable stardards by which performance can be
assessed; (2) provide a framework and methcdology for the assess-
ment of parformance; and (3) establish procedures for the correc-
tion of performance deviations.

Management information handling is required at each level
of organizaiton in the educational system. The primary functions

in handling information include the selection, acquisition,

I e S b o P

‘ storage, retrieval, analysis, evaiuation, validation, synthesis
and utilization of information. Since each of these functions
may be associated with every aspect of performance, management

procedures in this area are critically important.

Budgeting is the planning and development of a functional
E plan for the coordination of performance inputs (resources,
3 energy and information) and expenditures; in terms of performance

requirements and the pattern of authority delegated by policy-

f making structures of the system. The budgeting process includes
‘ the development of a statement of the financial position of the i
5 system for a definite period of time, or for definite periods of ;
‘ time, based on estimates of revenues and expenditures anticipated

during the budget period, or periods, and the proposed alternatives

for securing revenues 2ad allocating inputs. Thus, a budget is a
{ formal expression of policy and budgeting which entails the

| exercising of policy-formulating leadership.
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The management procedures in administration can be related
to personnel, operationa1, management support and instructional
services: Personnel services involve administration in staffing
activities relative to both classified and certificated personnel.
Operational services involve administration in accounting, legal,
operational and maintenance services. Management support services
have already been discussed. Finally, instructional services

include oupil personnel and curricuiar services.

Plans and Strategies

The development of plans and strategies for the achievement
of organizational objectives is based upon a comprehensive analy-
sis of the planning information available to the educational
system. This analysis would inciude:

1. Testing the validity of the objective and making
necessary refinements in its definition.

2. Analyzing the implied mission of the objective and
developing a sequence of milestone events and primary
functions (mission profile) to accomplish it.

3. Analyzing the mission profile to determine the lower
level functions which must be performed in order to
accomplish the mission.

4, Analyzing each of the identified functions to determine
the related tasks which must be performed to complete
each function.

5. Analyzing the available method-means alternatives which
can be implemented to complete the identified tasks
and functions.
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Developing performance strategies and selecting that
alternative strategy which presents the most effective
and rational method for achieving the objective.

Developing management and evaluation procedures which
assure specified levels of quality in performance and
determine the effectiveness of the strategy selected.

Johnson, Kast and Rosenzweig stress the importance of effective

information flow in planning.] In addition, the same authors stress

the realtionship between objectives and plans as follows:

Of prime importance in the establishment of a hierarchy of
plans is the setting forth and acceptance of organizational
objectives. Clear-cut, well-defined organizational goals and
objectives help provide the basis for systematic planning at
lower operating levels. Some of the benefits of goals as guides
for further planning are that they provide:

1.

The basis for unified and integrated planning.

The premises within which more specific planning

should take place.

The primary basis for the performance of the control
function.

A primary basis for human motivation--a sense of
accomplishment in terms of known goals and objectives.

A basis for well-defined delegatin and decentralization
of specific planning to lower operating levels.

A basis for coordinating the activities between various,
often diversezfunctional operating units within the
organization.

Generally, performance units at the management and adminis-

trative levels develop management procedures which outline a

TRichard A. Johnson, Fremont E. Kast and James E. Rosenzweig,
The Theory and Management of Systems (New York: McGraw-Hil11 Book

0..

6 » Dp- 28"310

21bi4., p. 30.
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A PLANNING STRATEGY  riure 10

Continuously Sense Environmenta! Changes.

Perceive Changing Structures.

Analyze and Define Causal Mechanisms.

Identify and Define New or Un-met Needs.

Analyze and Define Need Problem(s),

Determine Priorities for Action Among Need Problem(s),
Assess Need Problem(s) Solution Method Alternatives.
Select and/or Create Need Problem Solution(s),
Develop Plans and Strategies to Resolve Need Problem(s).
implement Solution Method(s) and Strategies.

Conduct Preliminary Tests of Solution Method(s) and
Strategies.

Revise and/or Up-date Solution Method(s) and Strategies

Integrate Solution Method(s) and Strategies with System
Performance.

Determine Performance Effectiveness of Solution
Method(s) and Strategies.

Evaluate Extent Need Problem(s) Resolution.
Assess Pattern(s) of Behavioral Change.

Continuously Sense Environmental Changes.
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sequence of operations to be followed in developing plans and
strategies. FIGURE 10 presents a sequence of suggested planning
functions that can be arranged as a closed-1oop. This strategy
reveals planning, development and jmplementation activities
along a continuum. Thus, the strategy outlined can serve as a
generic procedure which can be adapted for use in many problem
areas.

A model of generic functional relationships in the develop-

ment of school district management plans is detailed in FIGURE 11.
The model outlines a framework and indicates a methodology which
can be used to develop school district management plans that will
be consistent with the policy-formulation leadership and policy-
jmplementation requirements of management. Management plans
developed using this framework and methodology would be oriented
to the defined objectives and criteria for performance in the
organization.

A master plan for management action is an integrated,
time-phased hierarchy of objectives which has been ordered in
terms of mandated and priority-permissive programs and which has
been sequentially allocated to a definite period, or definite
periods of time. The master plan is structured using the func-

tional relationships delineated in the left-hand column of the

A o ik s o 5 5 e ke and e g 2o

s s S——————




LiadiiiRass o e Sl & b i LM e e i S

67

model presented as FIGURE 11. The master plan may exhibit
short-range, intermediate-range and long-range planning components.
It serves as the first aeneration plan from which second, third,
fourth, etc., generation plans and corresponding strategies are
developed.

The master plan also serves as the design basis for manage-
ment information-feedback (I-F) linkages in the communication
network. Such I-F linkages provide information relative to both
the educational system and its environment. They also facilitate
the collection of feedback prior to commitment decisions which
will determine future performance.

In addition, the master plan serves as the comparative
baseline for the appraisal of alternative courses of action. It
provides management with a basis for the prediction and analysis
of the probable consequences to be experienced if a given decision
alternative is selected. Thus, the master plan is a management

tool which serves as the primary referent for management decisions.

Operations
Operations are sequences of procedures which have been
defined in relation to specific objectives, programs and/or services.
At the operational level of organization in an educational system,

the programs and services of the organization interface with the

a gAY

e

e

Y e\ Nl vk Y




et MG RN i

Bt AN SR et i A i it i Te b o A S o
S kS SN S "st i e

€S

environmental clients (students and adults) who receive the
benefits of such services. A1l programs and/or services must
be defined in terms of client benefits which can be made
relative to organizationai objectives.

Operation requires the exercising of management and adminis-
trative support, the implementation and operation of management
procedures, the analysis and control of performance and the
resolvina of performance-related problems. Thus, operation
constitutes an extension of management to all functional and
organizational levels of the educational system. The operations
level of organization is the level at which service action is
performed in the educational system.

At the operations level of organization, the decisions of
policy-makina bodies, management and adninistration are imple-
mented. Most operations involve the interaction of process and
product; that is, the service client interacts with the process
elements designated in organizational plans, strategies and
procedures. In this regard, operations constitute the functional
arm of management and administration. The service and/or program
responsibilities assigned to administration are performed through
operations.

In most educational systems, the key to successful performance

at the operations level of organization resides with teachers. And

i e s e
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through teachers and other staff members, the functional and
organizational aspects of system performance are made available
to the learner. Many varied and diverse managemert and adminis-
trative procedures have been developed and implemented to facili-
tate instruction. Each of these innovations require management
and administrative facilitation at the operatior i1 level for
success.

Units of work (tasks and functions) indigenous to specific
programs are assigned to specialized performance units at the
operations level of organization. The successful completion of
all programs requires cooperative action by performance units
located at all levels of organization. Such action is coordinated
by management and administration through the use of clearly
specified objectives which serve as guides to achievement. Per-
formance achievement must be secured within the prevailing
performance context and the worth of such achievements must be

established through evaluation using criteria of relevance.

Evaluation

Insight into the purpose of evaluation has been provided by

Sorenson of the Center for the Study of Evaluation of Instructional
Programs. He presented the following set of assumptions with

respect to evaluation:
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Educational instituticns should serve the needs of
society and of the individuals who comprise it; these
need: are connismentary and iwterdopendent.

A society's veeds can pest e defined by the members

of that society through discussion, persuasion, and,
ultimate?y, thvough voting. To insure that the goals
of education wiil correspond with the citizens' views
of their needs, the goals should be defined in a pro-
cess of interaction between professionals and repre-
sentatives of the society.

Every society charges; its needs and values are in a
constant staie of tlux. . . . Concomitantly as our
needs and values =hange, we must expect our educational
goals to change.

Even though many of our values seem to be changing, we
continue to prize diversity. Ours is a pluralistic
society with different religions, political viewpoints,
subcultures, and values. . . . To accommodate such a
diverse pcpulation, we must expect our educational
goals ans practices to be varied.

The goals of our educational institutions are not and
never have been limited to purely academic objectives.
Most people want the schoois to do more than to teach
the traditional academic subjects: they want indivi-
dual and societal objectives included.

We can tell if an educaitonal program or teaching method
is working only by observing whether hoped-for changes
are occurring in the students--while at the same time
making certain that damaging changes are not occurring
. . . W¥e cannot properly evaluate an instructor cr a
program without assessing the effects, wanted and
unwanted, on students. To evaluate a schedule of events
within a school, or a series of teacher activities, or
any array of teacher characteristics while neglecting
the product is to examine intentions without considering
consequences.

Educational goals must be stated in descriptive rather
than in interpretive language. . . . we must develop
objectivas defined in terms of changes in pupils’
behavior or in the products of student behaviors. . . .
We must be prepared to defend each behavioral goal in
terms of value assumptions and to answer the question
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why one particular behavioral goal is better than
another. . . . the proper way to evaluate both the
educational process and the structure of the schools
is to find out whether they are in fact producing the
hoped-for product.!

Evaluation is defined as the process of determining or
judging the value of performance and/or assigning values to
performance outputs. Evaluative processes must be continuously
carried out by performance units at all levels of function and
oraanization in the educational system. The primary referents in
evaluation are specifications and criteria, The secondary re-
ferents in evaluation include: objectives, plans, strategies
and procedures used as management quides to achievement through
performance, Another set of secondary referents include the
performance context description and system's capability to perform.
The principal outcome of the evaluation process is reliable infor-

mation relative to performance and its effectiveness.

Context
A context is a definable and measurable unit of performance
and organization consisting of a set of related and interacting

factors and events which are perceived to exist within the boundaries

1garth Sorenson, "A New Role in Education: The Evaluator,"
Evaluation Comment (January, 1968), Vol. 1, No. 1.




and dimensions of the unit. Contexts can be defined relative
to performance requirements, problems and planned change. Thus,
a context is a designated portion of a system which encompasses
the particular set of variables and/or phencmenon to be investi-
gated.] Any context can be explained in terms of situations,
conditions and characteristics.

Contextual situations are the domains of circumstance in
which the context is located. Such domains of circumstance include
external, internal and interface relationships and interactions.
Thus, contextual situations include those domains of circumstance
which serve to explain the dynamic aspects of the context in
relation to the dynamic aspects of its surroundings, or environment.

Contextual conditions are defined as the states or modes in
which the context exists or which gave rise to the context. Such
conditions are used to define the precise nature of the existing
context and the situational antecedents which served to influence
the nature of its present existence. The definition of conditions
is performed using a functional approach to context analysis and

explanation.

]This definition avoids the use of such terms as subsystems,
system components, management systems, instructional systems, etc.
This is not to imply that the author discredits such usage but
rather that the alternative used facilitates the development of a
comprehensive focus upon an educational system as a rational whole.
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The characteristics of a context are the descriptive, quali-
fiable, and quantifiable features of a context which can be used
to describe its precise nature. Thus, characteristics are
descriptors of the context which facilitate both its definition
and its measurement.

The application of the tools and techniques of logical
analysis to a aiven context will produce the relevant information
required to understand the dynamics of the context and explain
the characteristic actions, patterns and structures occurring in
it during performance. When logical analysis procedures have
been used to investigate complex problems which can be defined
within a designated context, man has been able to derive the
relevant information required to understand the functional and
organizational aspects of the problem and its context. In addition,
this understanding has facilitated the synthesis of alternative

solution methods for resolution of the problem.

Performance Units

Performance units are the units of structure and function in
any organization. Performance units can be defined at all levels of
function and organization in the educational system. Such units
may consist of one man, one machine, aggregates of men, iggregates

of machines and/or aggregates of men and machines. The determinant
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in performance unit definition resides in the specification of
units of work (tasks and functions) which must be performed to
achieve previously specified objectives.

In an educational system, most units of work can be defined
in terms of the system's basic educational purposes. Definition
of units of work in terms of educational objectives enables the
specification of job descriptions in the same terms. In addition,
the job can be specified in terms of the key relationships it
requires with other jobs, the purpose of the job with respect to
organizational requirements, the scope of the job in the organi-
zation and the tasks and functions indigenous to the job. Job
descriptions for each performance unit can be defined and speci-
fied in terms of objectives.

Thus, performance units may be made up of such human compo-
nents as students, instructors, administrators, managers, policy
makers, counselors, consultants, parents, etc. Machine components
in performance units might include calculators, computers, data
processing equipment, television equipment, projectors, recorders,
duplicators, typewriters, office machines, etc. The configura-
tion of components (structure) required in a performance unit is
determined by the nature of its functional requirements specified

in the job description.
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The performance demonstrated by each performance unit must
make a valid contribution to the achievement of organizational
objectives. Each unit must be continuously justified in terms
of its effective productivity. Thus, the performance of each
unit must be continuously managed, analyzed and evaluated in

terms of its contribution to organizational effectiveness.

Capability
The performance capability of an educational system can be

defined in terms of its capacity to perform, the nature of its
performance opportunities, the nature of the context in which
performance is to take place and the manner in which performance
is managed in the system. Systra capapility may be real or
potential. Real in those instances when the capability is
efficiently achieving effectiveness and potential whe~ the total
capacity of the system {s not being used. Capability s always
subject to degradation through inefficiency resulting from poor
management.

The capacity of an educational system to perform depends upon
the nature of performance and/or performance product reduirements
and system inputs in relation to existing capacity. Management
effectiveness has a direct =ffect upon capacity; especially when

available energy is managed and conserved with due regard for
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entropy, catalysis and syneray.

The nature of the performance opportunities has a direct
effect upon system capability. One opportunity may lend itself
well to the existing capability of the system while another
opportunity may prove to be completely unsuited to the same
capability. The psychological factors which influence oppor-
tunity-capability decisions cannot be overlooked. In addition,
the sociological and psychological aspects of leadership affect
the quality of opportunity-capability decisions.

The particular characteristics, situations and conditions

indigenous to the performance context bear a direct influence

upon performance capability. The time and spatial dimensions of

the context can serve to concentrate or diffuse the performance

capability. In addition, complex situational antecedents and/or

involved conditions will also directly affect the quality of the

performance capability.
Finally, the quality of the management procedures utilized

in educational performancé has a direct effect upon capability.

Effective management performance serves to minimize the negative

effects of other influences active in determining capability and

facilitates the achievement of maximum levels of performance

capability and effectiveness. Thus, management efficiency and
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effectiveness is tha critical determinant of educational system

capability.

Performance

Performance is the act of achieving organizational objectives
and the fulfilling of requirements. Performance cannot be completed
independent of human judaments and concerns. At every key position
in the environment as well as the educational system, the inter-
action of human beings largcly determines the course of action
demonstrated as performance. As is indicated in FIGURE 12, the
values, aspirations, motives, needs, expectations, and, therefore,
the perceptions of individuals are conditioned by the attachments
each individual is able to effect in the cultural context. Thus,
the pattern of human concerns and the priority relationships which
exist among these concerns are predicated by situational antece-
dents which may be remotely or immediately related to these concerns
and the individual's present perception of them.

Each area of concern in performance can be presented in terms
of organizational and functional relationships. These areas of
concern can be analyzed as each relates to the organizational
objectives to be achieved, plans and strategies to be implemented,
functions to be performed, problems to be solved, decisions to be

made, and the values to be served during performance.

< A A A

A s I A

PO N PR




DOMAINS OF BEHAVIORAL INFLUENCE rigure 12
IN SCHOOL ORGANIZATION

THE BEHAVIOR OF EDUCATORS IS INFLUENCED BY INDIVIDUALS' PERCEPTIONS
OF IDENTITIES, ROLES, SITUATIONS, TASK-ACHIEVEMENTS , NEEDS-SATISFACTIONS
SOCIAL SYSTEM NORMS AND TOTAL ECOLOGY.

EDUCATORS'
PERCEPTIONS OF TOTAL
ECOLOGY OF SYSTEM

EDUCATORS'
PERCEPTIONS OF NORMS

OF SOCIAL SYSTEM

EDUCATORS’
PERCEPTIONS OF
ORGANIZATIONAL

CLIMATE

THE PEER
GROUP'S PERCEPTIONS
OF ROLES
& SITUATIONS

THE

EDUCATOR'S
PERCEPTIONS OF
ROLE AND SITUATION

[ADAPTED FROM RICHARD C. LONSDALE, "MAINTAINING THE ORGANIZATION IN

DYNAMIC EQUILIBRIUM," IN BEHAVIORAL SCIENCE AND EDUCATIONAL

ADMINISTRATION. EDITED BY DANIEL E.GRIFFITHS. (CHICAGO: NATIONAL SOCIETY

FOR THE STUDY OF EDUCATION, 1964.), P. 143.]

78

v e mm

e -

- o

o i i b O s




79

The areas of concern in performance are partially presented
in FIGURE 13. Fach area of conc.rn represented in FIGURE 13
consists of the three principal interfaces which are indigenous
to the area of concern under consideration. Each area of concern
can be related to organizational objectives and, therefore,
individuals representative of one area of concern can use this
pattern of relationships to analyze the concerns of individuals
located in other areas. One must realize, however, that the
areas of concern represented reflect concern in relation to
organizational objectives as the individual perceives them from
his vantage point.

One important principle of organizational theory is
demonstrated by the areas of concern presented in FIGURE 13.
Each level of organization derives its functional purpose from
the level of organization above it and possesses a mechanism
for achieving that purpose in the level or levels of organization
below it. Thus, the area of concern for the board of education
can be explained in terms of three interface situations: (1)
the board's purpose is derived from the interface which is
effected between society and the educational system, (2) the
board's principal interface is between itself and the educational
system in the state, and (3) the mechanism by which the board

accomplishes its purpose is demonstrated by the interface the
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board maintains with the superintendent of schools. An analysis
of each area of concern will reveal that each area presents three
principal interfaces which are indigenous to the performance area
of concern under consideration.

It is interesting to note that the program area of concern
interferes between the areas of concern for teachers and students.
Therefore, a shunt has been developed which includes teacher-student
and student-community interfaces which can be related to administra-
tion, teacher, program, student and parental areas of concern. The
complexity of the relationships which exist among these areas of
concern clearly indicate the multiplicity of functional inteyfaces
which must be maintained to facilitate performance. Each inaivi-
dual represented by an interface will be affected in performance

by the system of beliefs which serve to guide his actions.

Effectiveness

Effectiveness is an organizational quality that is achieved
through satisfactory performance which producas decisive and/or
desired results. Effectiveness is usually determined using
value-based criteria of relevance. Thus, effectiveness determi-

nations involve human judgments which are subject to human biases,

perceptions and expectancies.

e et P o e 5 SR o o

Nt e S s e B A A e M T i e SRS T 0 oy K s T 0T

T

[




82

Various rationalities can be used to determine the effective-
ness of organizational performance and/or performance outputs.
Technical, legal, social, economic and political rationalities
can be implemented to assist in effectiveness determinations.

Each type of rationality can make a valid contribution to human
judgment when it is utilized judiciously within the limits of its
relevancy to the effectiveness determination.

Two types of effectiveness determination can be made with
respect to educational system performance and/or performance
outputs. First, an internal effectiveness determination can be
predicted based upon an approximated set of relevant cultural values
and expectations which underlie specific policy decisions. Criteria
of relevance can be specified for use in making judgments relative
to effectiveness. Such approximations facilitate the development

of quality assurance plans which outline:

1. “he desired performance proficiency levels that must be
rvached to be judged effective.

2. The expected levels of quality which performance and/or
performance outputs should exhibit.

3. The required evaluative procedures which must be
instituted in management control.

The second effectiveness determinatfon is performed in the
"real worid" environment which judges educational system perfor-
mance and/cr performance outputs in terms of benefits to society

using value-based criteria of relevance. To the extent that
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quality assurance plans reflect environmental values and
expectations and to the extent that desired levels of quality
and proficiency are achieved; performance and/or performance
outputs will be judged effective.

The need to develop reliablie quality assurance plans is
intensified by the accelerated rate of change that is occurring
in society. Thus, effectiveness probability and reliability
measures and quality control procedures will be fused into
carefully structured quality assurance plans. These plans will
be based upon the vesults of careful analyses of environmental
values and expectations relative to terminal performance and/or

performance outputs.
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A Systems Approach to the Evaluation
and Budgeting of Educational Programs:

Armold Reisman and Martin 1. Taft

The Evaluation of Programs

American education of late is being scrutinized more than ever
both from within and from without. In many communities the resistance
of tax payers is stiffening. The California situation, as of 1966,
is but an example. Many indications point to the need for the develop-
ment of some more rational bases upon which to evaluate and budget
our educational programs at their various levels. The need is also
felt by private and public foundations, and many government agencies
in the business of distributing funds to various educational establish-
ments for a better way of allocating their resources.

In 1965, Congress of the United States, passed the Higher Education
Act, Title 111 of which addressed itself to some of the needs of the
developing colleges in the United States. Developing colleges are consi-
dered to be those institutions which are struggling for survival and
are isolated from the main currents of higher education, but which, at
the same time, evidence the potential to make a substantial contribution
to the educational resources of the nation. Although the act as a whole,
dirvects higher education resources to the resolution of pressing domestic
problems, it was the intention of Title III to encourage cooperation
between developing colleges and stronger colleges, and between developing
colleges themselves, Although over 1,000 colleges were estimated to
qualify for grants under this program, only 27 million dollars was allocated
by Congress. This meant that the U.S. Office of Education, the agency
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charged with allocating these funds, was faced with some very grave
problems of rationing. Under the auspices of the Danforth and Johnson
foundations, 28 prominent educators convened at *he Yingspread Con-
ference Center in Racine, Wisconsin, to discuss Title III, its admin-
istration, and its impact on society. One of the most recurring
themes heard at this conference related to the need of finding some
rational, meaningful, and therefore consistent way of singling out
those proposed programs which had the greatest potential for success no
matter how success is defined. It was obvious to all that the money
allocated if spread evenly across the board among all those seeking
aid under this program would provide no impact on the institutions
concerned nor on the overall objective of the act.

Similarly, at the more recent symposium "Operations Analysis in
Education” which was held in Washington, D.C., November 19-22, under the
auspices of the U.S., Office of Education, many speakers described the
generally excellent works in applying operations analysis to the imple-
mentation of goals and objectives of institutions. However, painfully
absent at this symposium, as indeed in the general practice, were those
operation researchers who, addressed themselves to the setting of goals
and to the setting of objectives by educatiomal institutions, government
agencies, private foundations, and so on. In fact, the reply by at
least two of the speakers to questions as to "who sets the gcals that
they try to achieve, was unequivocally - others - the Board of Regents,
the Board of Trustees, the President, and so on. We are not implying
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here tiat it should be operation= znalysts who should set goals and

objectives in isolation of those who are, doing so today, and are
responsible for their execution. What we are calling for, however,

is a closer cooperation between the two groups. By and large operations
analysts have or can develop methods useful to oducators if they will

be made aware of the needs as felt by the latter group. A dialogue {is
therefore, essential. It is intended here to extend the methods

already developed to the area of program evaluation.

Recognition _of Need

The initial stage in the solution of any problem or the development g
of any program is the recognition of a need. This recognition is at
first very poorly articulated, it is often a “feeling in my bones" type
sensation. However, the recognition of a problem can at times be, 2
concern, a sense of mission, an "irritant" demanding attention and reso-
lution. It is often stated that once a problem is v« 11-defined, it s
also well along on the path to solution. There are exceptions of course.
There are those problems which are well articulated and vecognized by
all concerned and yet are considered to be insurmountable. There are
however, mary other problems which though perceived ar~ not defined and
which, are much further from being resolved than those which have passed
through the articulation phase.

Problem Statement
There is a need for the setting of goals and objectives at all insti-

tutional levels and a need for all of these objectives, at all of the
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levels, to be in concert with the goals of that particular institutional
subsystem. Furthemmore, it is necessary *hat the goals of a subsystem
such as a department be in hammony with the goals of the next higher
institutional level which in turn must have goals that are in concert
with those of the institution as a whole. Moreover, criteria must be
established which are in harmony with the objectives of the subsystem.
In order to evaluate programs, be they new or expanding ones, we

must be clearly appraised of what the goals and objectives are at

all institutional levels. This is particularly true under circumstances
where resources must be rationed; that is, where there is a competition
for a finite amount of resnurces by several programs, departments,
and/or projects. The problem is further complicated in situations,
which are more the rule than the exception, when various competing
projects, programs, and/or departments are interrelated and interdependent
upon each other. It is still further complicated in those situations
when the outcome of a decision is not known with certainty.

As an example, let us consider an institution which has set as its
long-range goal the excellence of the learning situation. Now, the
excellence of the learning situation could be achieved via several avenues.
The first avenue and the traditional avenue is to seek out the most
excellent classroom teachers available, weed out the mediocre ones, in
order, to provide instruction utilizing the best teachers available.

Another avenue might be to supplement classroom teaching with the best
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audiovisual devices and methods available. Further, we may supplement
classroom teaching with programmed instruction. This latter adjunct
to teaching ranges from programmed texts all the way to interactive
programs using large remote computers in the time-sharing mode. Further-
more, there is the alternativ> of either supplementing all of these
items or replacing them with a fairly elaborate closed circuit TV net-
work, perhaps in collaboration with other institutions. It should be
apparent at this point that institutions generally do not put “all of
their eggs into one basket." Therefore, there are inter-dependencies
between the members of the faculty and the audio-visual department
and/or the computer center and/or the TV network. Where to, and in
what proportion should an institution's resources be allocated is a

question which will now be considered.

Allocation of Resources to Programs

Our methodology requires that we define some composite utility
function for learning effectiveness. We then allocate our resources
in such a manner that this utility function is maximized and kept
monotonically increasing at as high a rate as possible through time.
The utility in this particular example might be a function of the
resources allocated to the teaching staff, to the audio-visual services,
to the programmed learning library of texts, to the interactive time-
sharing computer capability and/or to the educational television network.
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Let us denote each of these systems an “evaluation alternative."
It should be noticed at this point that in the particular example
we are using, as well as in many other situations, the various

alternatives are heavily interrelated with each other. Specifically,

the purchase and maintenance of audio-visual equipment will affect ;

the performance of the teaching staff in increasing the effectiveness
of the learning situation. Similarly, the teaching staff will make
the audio-visual equipment much more useful if this staff knows how
and when to use it properly. The programmed learning texts supplenent
and compliment the teaching staff as well as the audio-visual aids
which might be available. We can thus show an interdependence between
all of the factors which contribute to the effectiveness of learning.
At this stage we must recognize the existence of two distinctly
different problems each requiring a somewhat different analytical
approach. The first problem is that of evaluating, at a fixed point
of time, the utility of a given program, department or project in :
relation to the aims and objectives of an institution. |
The second problem is that of allocating resources to the many
competing and interrelated programs, departments and/or projects so
as to optimize some utility, or "payoff" function.l We assume here
that the composite utility function U for learning effectiveness is
equal to the sum of the utility functions, uje The uj‘s on the other

]Arnold Reisman, "Capital Budgeting for Interrelated Projects,"
Journal of Industrial Engineering, XVI-No. 1: 59-64, January-February 1965,
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hand are each functions of several criteria one of which represents
the interdependence of the project or department being considered

as an input to all other projects or departments. We shall call this
particular criterion "generality" or "interdependence-output.” He

are basically here taking note of the fact that the wutput of the
particular project being considered affects all the other projects;
that is, this particular project has a certain rating on its generality
or general usefulness.

Another criterion which we shall use to evaluate all of the projects
or departments will be called "articulation" or alternately "inter-
dependence at the input side." We note in the above example that the
teaching staff is aided by all of the uther factors mentioned. In this
qriterion we will be giving credit to each of the departments for making
effective use of all other departments. A third criterion which will
be applied will be that of relevance and in this criterion we rate
each of the projects or departments on their individual contribution
to the overall aims, goals, and objectives of an institution. In the
particular example cited, the relevance of a project would be a measure
of the degree to which it promotes the effectiveness of learning.
Symbolically, the above interrelationships could be represented as
follows. The total or composite utility of a program in terms of
learning effectiveness is U. U is a function of the quality and mix
of faculty, A. V. Services, Programmed Learning Text Library, Interactive

Computer Capability, ETV, etc., or
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where the uj‘s represent the contributions to the total utility U made
by the competing alternatives. Now each Uy must be evaluated with
respect to several criteria such as those mentioned, namely Relevance,
Generality and Articulation and so on. Thus, if ) is the symbolic
representation for the criterion of relevance, c, for generality, etc.,

then
uy * fcysCpsCy o - - c,) (2)

We apply this methodology much in the same manner as we did in
the evaluation of personnel.‘ The question we now raise is as follows:
how much utility is contributed by each of tt;e programs, departments
and/or projects, in a given institution to the total utility of this
institution assuming the existing mix of resource allocations. Alter-
nately, we can use the same approach to answer the question; how will
the utility of a given inctitution change under a different mix
(reallocation) of resources within a given planning horizon. Moreover,
we can use the same methodology to compare the utility of one institution,
at a given time, and a given resource allocation mix, to the utility of
another institution of a similar class and with similar goals and objec-
tives. Thus, from the exercises which we will delineate shortly, we can

obtain inputs for the rational allocation of resources within a given

Yyartin I. Taft and Arnold Reisman, "On a Computer-Aided Systems
Approach to Personnel Administration.” A Paper presented it the Short
Course on Recent Developments in Operation Research, Case Western Reserve
University, Cleveland, June 5-7, 1968, and at the Winter Annual Meeting of
the American Society of Mechanical Engineers, New York City, December 1968.
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institution and/or program as well as between different institutions
and/or programs. In this way, a granting agency can make institutional
grants in a more enlightened fashion and the administrative bodies
within the institution can make a more enlightened allocation of tiiese
funds between competing programs, projects and so on.

We proceed here as follows. We call in all those affected by a
decision regarding resource allucations and those involved in the
actual decision making and therefore, bearing the responsibility for

such decision, to draw up a 1ist of criteria upon which a decision is

N

to be made. It should be parenthetically noted here that the extent
to which participation is to be sought in this exercise in a given ,
institution depends upon the tradition of the institution; that is, ;
the position that the institution has taken in its management within ;
the spectrum bounded by complete democracy in decision making and

complete autocracy. It should be noted that this methodology is

equally helpful at both ends of the spectrum. In the case of complete

autocratic management, this methodology will help the decision

maker to systematically evaluate all of the variables which impact

his decision. However, as a general rule, it has been found that if

more people who are affected by a decision participate in the decision-

making process and the greater the extent of such participation, the

greater is the comitment on the part of those who will actually have

to carry out this decision to implement it.
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In the establishment of the list of criteria upon which a given

program or a department or an institution is to be judged, we may,
of course, invoke the concept of “brainstoming.“] We now ask the group
to rank the 1ist of criteria in order of the degree of importance. This
procedure can be facilitated by using the Delphi met:hodolog,y2 a method
which aids a group of experts to arrive at a concensus of opinion OF
subjective judgment. The next step involves weighting the various
criteria relative to each other. Here, too, we can invoke the Delphi
methodology 1f the group of participants is relatively large and/or ¢f
initially there is a fairly large difference of opinion. The last two
steps may be combined into one by eliminating the ranking procedure and
asking for the weighting of the criteria directly. However, there is
merit in going through both steps, for it is felt that one can weight
items relative to each other much easier if one has in front of him
the relative order of importance.

In addition to the criteria of relevance, generality, and articu-
lation, we might consider using a criterion such as “urgency" to satisfy
pressure groups from outside the institution. It ought to be recognized,

that any given institution and/or program may be under fire from several

]George C. Beakley and H. W. Leach, “Engineering - an Introduction
to a Creative Profession,” the MacMillan Company, 1967, pp. 412-414. ,

2Olaf Helmer, "Analysis of the Future: The Delphi Method," The :
Rand Corporation. March, 1967, p - 3558.
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pressure groups at any one time. In our weighting scheme we auto-

matically establish a hierarchy of priorities as to what pressure
groups ought to be satisfied, and to what extent. These matters are
of course considered in the context of all other criteria. In this
way, we have also imbedded in our methodology a "tradeoff" scheme.

Having established the criteria and the relative weights, we now
ask the group to establish relationships between a score cbtained by
a program, department, etc. on a given criterion and the utility of
this particular score to the institution. Again, this is done much in
the same manner as it has been done in the context of personnel

evaluation.]

The relationships between the contributions to utility and
the score received by a competitor on a given criterion is a reflection
of institutional policy and objectives.

The next procedural item is to invite a group of judges to rank
each competing program, department, and/or project, on a scale from
zero to on2 hundred, with respect to each of the criteria. Here, too,
we can invoke the Delphi methodology in order to obtain a consensus of
expert opinion. Table I indicates a possible set of outcomes of such
a procedure where three judges were rating five competing institutional

programs on the basis of but three criteria, namely relevance, generality,

]Martin I. Taft and Arnold: Reisman, "On a Computer-Aided Systems
Approach to Personnel Administration." A paper presented at the Short
Course on Recent Developments in Operation Research, Case Western
Reserve University, Cleveland, June 5-7, 1968, and at the Winter Annual
Meeting of the American Society of Mechanical Engineers, New York City,
December, 1968.
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and articulation. We might note from the numbers given that Judge 1
tends to favor the traditional approach to improving the excellence
of the learning situation, namely through the use of a superior faculty.
Judge 2 on the other hand, could be characterized as being a bit more
of a technocrat who sees the value of programmed learning, interactive
computer exercises, and closed-circuit television as being potentially
capable of providing as much (if not greater) contributions to the
learning process than a classroom teacher. Judge 3 is somewhat of a
middle-of -the-roader between these two. The ranking on the other two
criteria, namely generality and articulation are a 1ittle more difficult
to come by in "one fell-swoop" than the ranking on relevance. Namely,
a grade of 10C on the criterion of generality giver to the teaching
staff, implies that the classroom teacher makes a great contribution
to the effectiveness of the audio-visual department as well as all
the other departments such as programmed learning, TV, and so on:
whereas, the audio-visual department contributes mostly to the effective-
ness of the classroom teacher, but not so much to programmed learning
nor to interactive computer capability, though it may contribute some
to the effectiveness of the closed-circuit TV network.

The ratings of all of the competing departments on all of the
criteria may now be combined with the utility relationships and with
the weighting factors previously assigned. The calculations are

described in the summary Table II. This exercise will give us both




TABLE II
cm Rating given by the q 'th evaluator to the
i'th candidate on the j'th criterion.
u
,(cm) The utility value corresponding to cm
Wl The relative weight assigned to each
criterion.
U" The total utility score secured by candidate
i for criterion }.
m
| U, - Z U (3)
3 a=1
3
U, The composite utility secured by candidate
i on all n criteria
3 n
i U = Z Uy (4)
3 ,.1
F " m
1 u
; - Z Z Wy (e
] i =1 q=1
U The composite utility secured by all p
candidates in a group on all criteria.
p
v - Z v, (5)
;
.' i=1
p n m
Z Z Z wl uj (cm)

=] i=1 q=1
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the utility of an institution as well as the relative contributions

to this total utility score by the various departments. To answer the

question of allocating resources in order to maximize our objective

function (namely the effectiveness of the learning situation), we can

proceed in one of several ways. In this discussion, we will present

two approaches:

1.

2.

A method which moves the educational system toward achievement
of its goals through time by allocating resources to a depart-
ment in a manner directly proportional to its overall utility.
This method is straightforward, practical and mathematically
unsophisticated. It initially produces suboptimal but asadble
solutions.

A method which explicitly recognizes the interdependence
between programs, departments, and/or projects. It produces
analytically optimal solutions but because of a lack of
mathematical sophistication in the current school setting, it

has 1ittle chance of implementation.

B
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Allocation Method 1: Maximization of Utility thru Time

In the first approach we merely ask the question, "how much do
we want the utility to improve in the period of the next five years or
s0" and then ask, "what mix of our resources will give us the desired
results?* Utilizing the total utility numbers for each evaluation
alternative as weighting factors, we can transform the existing a_llo-
cations into a new set of "desired" allocations which satisfied our
goals and objectives. We then plot (see Figure 1) the percentage
allocations which are currently used on the ordinate of a set of co-
ordinate axes and lay off along the absciséa the various years within
our planning horizon. Corresponding to year five, assuming this to be
our planning horizon, we lay off the new or desired mix. Next, we
connect the corresponding points with straight lines; that is we draw
a straight line between the current allocations and those desired
five years hence. Where these lines cross the first year mark, we
pick off the allocations for the next fiscal year.

In the determination of resource allocation during the next fiscal
year, we could either pick off the allocations which are straight line
projections prescribed as a result of the initial determinations or we
could say that we have now learned something from the experience of
the first year under this xheme and we will now go through the same

procedure again setting as a planning horizon again a five year period
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and draw the straight lines between the current allocations and those
five years hence. We thus have a provision for taking into account

our experiences under this method of budgeting. In effect, we have

a way of adapting our system to our experiences. This latter approach
has the advantages of systematic planning and systematic resource
allocation taking into account all that is involved in a rational
fashion. Moreover, because we have a relatively long planning horizon,
and we connect our current allocations with those desired five years
hence, we do not “upset the apple cart" too greatly in a given
allocation detevmination. That is, we do take into account some of
the inertias of socio-economic systems in general and those of educa-
tional institutions in particular.

The above method assumes that all of the allocations we are con-
sidering are for ongoing programs, projects, or functioning departments.
However, an institution often is faced with the problem o? starting
up a new function, department, or project. Under these circumstances,
we of course start out at time zero with a zero allocation to this
particular need. If we project as we did in Figure 1 that the inter-
active computer (IC) capability should get 20% of the budget five
years hence and recognize that the present allocation to this particular

capability s zero, a straight 1ine projection will not be satisfactory.
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This is so because we generally cannot acquire a capability such as the 3

one being considered except with a fairly large inftial outlay. In

these circumstances, therefore, unless we have resources from sources
outside the usual budget, we must digress from a simple straight line
extrapolation and now use some sort of a curvilinear projection for 3

resource allocations over the years within our planning horizon.

Figure 2 indicates how this might get done.

The reason for us departing here from the straight 1ine extrapol-
ation is that to get a program started, we must make an allocation
4 which, in a relative sense, must be sizable. That is, there is some

] threshold minimum which we must aliocate to a new program in order to

get it started. This minimum allocation may reflect the purchas: of i

new equipment, the setting up of new facilities, the hiring of new
staff and so on. In the case considered, namely obtaining some inter-
active computer capability within an organization, it may mean all of
these. Now, quite often this large input of resources to a new program
is of a "one-shot" variety. That is, the resources required to keep a
% progran running or maintaining it through time or even allowing it to
grow and mature, requires a smaller per-unit-of-time allocation than is

requived to get it started. We thus notice from Figure 2 that in the

absence of the requirement to have a program grow in major quantum jumps,

we can sciurn to our straight line projections of budget allocations

with time.
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Allocation Method 2: Interdependence of Programs

The second question, namely that of ailocation of resources
under conditions where the outcome is not known with certainty and
where there is an interdependence between programs, departments and/or
projects has been outlined in an earlier paper.] In the next few pages

2 from that cited article the material which is

we shall abstract
essential to an enlightened application of the methodology leaving
much of the mathematical development to Appendix I.

Assume that we have a total budget which we intend to use for
allocations to a number of projects or programs. We designate the total
budget with the letter N. The amount of money tha% we intend to
allocate to a given project, say the jth project, we will designate as
Nj. Therefore, the percentage of money that we intend to allocate to

the jth project will be Nj/N. We will call this percentage pj. Thus

(6)

]Arnold Reisman, Rosenstein, B. A. and Buffa, E. S. "Resource
Allocation Under Uncertainty and Demand Interdependence," Journal of
Industrial Engineering, XVII-No. 8: August 1966, p. 402-4UY.

2 th permission from the Journal of Industrial Engineering.
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Our problem is to systematically decide what will be the numerical
value for Nj. That is to say, what will be the amount of dollars
which we will spend on N]. "2' N3 and so forth. Obviously, the sum
of all the Ny's is equal to the total budget N or N = ;.

The amount of money or resources allocated to a given project
depends upon the degree to which that project satisfies a given set
of criteria; in this case the criteria of relevance, generality, and
articulation. Let us consider what we know about the relationship
between the criterion of relevance and our allocations. Let us define
the relevance of the jth project as Rj. A number of relationships
between the degree of relevance of the jth jtem and the percentage of
money allocated to it become immediateiy obvious:

1. There is some minimum percentage pg which we must allocate

to the jth project and or department if it is to operate at
all. The jth project becomes relevant only if we have

allocated some minimum amount to it. 0 N
= 4
J

2. As we allocate percentages greater than this minimum, we
increase the relevance of this prcject or department to the
overall enterprise. Therefore, as P3 increases, so does Rj.

3. The relevance of the jth item does not increase indefinitely
as we give a greater and greater percentage to it. Obviously
if we gave 100% of all of our resources to the jth item, we
would not increase its relevance. Therefore, long before we

approach a P of 100%, we achieve a relevance Rj which does
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not increase much with increasing p's.
We can draw 2 graph of the foregoing relationships and this
is shown in Figure 3. It can be seen that the graph starts
out at 0,increases linearly until the allocation pg is reached
and then the graph increases at an ever decreasing rate until
it becomes horizontal. Thereafter, any incraase in P; does
not increase the relevance of that item. We are now faced
with the question regarding what the actual shape of such a
curve should be. We observe that in Figure 3 we have assumed
a shape which appears to be plausible but we cannot as yet
substantiate it. We can describe the curvilinear part of
the graph by saying that its slope decreases continuously
until the slope is zero. One way in which we can decide what
rules to use regarding the slope is to draw another graph.
The new graph will be a plot of the slope of the first curve
versus the percentage allocations pj. See Figure 4. The
slope is the rate of change of the Rj versus pj curve and we
can denote this rate by the symbol ry = ARJ/Apj. We know
that we will start at some initial slope and then as the p's
increase, we will decrease the slope unt{l it reaches a value
of zero. Since we have no reason to assume otherwise, we will
arbitrarily make the points between the point corresponding
to pg and the last point fall on a straight line. When we

do this, and replot these slopes to correspond to individual

i o e
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pj‘s on the first curve in Figure 3 we obtain the
shape that we had set out to find. If we obtain
new information as a result of our experience or some new
theoretical considerations, we may modify this straight
line curve which reflects the slope to some other more

appropriate shape .

o Fraction of Total Asset Units P p
P; J

Figure 3

It e ke e e

O




VT TR RN A T N TR R e g e e it i i Caractichl
i PO R . [T S - -
§ d4anb4
Nm
0°1 S3iun 3d4n0SIY |30l jJO :Ov“nvﬂ.-m
~
@ o -
Lot ~ / -l
T

' ~ iz s
S i <
<~ s
~~ g =4
/ ~ m...o\m.. o
~ s . o

[AoL

47507
~ b c

~ o
~ ~ Yt 3
~ 4 27" wlle
~ § (o
= 3

_
P R S SR T e aris S S P PPN o P X . e e A L s N .




109

To decide the initial value that corresponds to pg.
we can arbitrarily pick a value, Ry which is equal to pg.
This means that the initial slope at pg will be equal to
one and in Figure 4 the highest value of ry will be one.
We also make the assumption here that all the r's which
correspond to the respective pg's. the threshold or

minimum allocations, are equal. That is

- rg - rg . ... rg = (7)

Assumption No. 4 essentially states that as we allocate
more and more resources to a given item beyond the min{nium
or threshold amount the additional amounts of money have
less and less importance to the overall project. Another
way of stating this would be to say that if the minimum
amount of money roquired for a given project is say, $50,000,
if we were to allocate another $10,000, that additional
$10,000 would not do as much good as aay of the groups of
$10,000 that made up the first $50,000. And this effect
can be seen in Figure 3.

Also this assumption implies that the per-unity-

allocation of the threshold values of relevance rg are equal.
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This is justified on the basis that unless these minimum

allocations are made to all prcjects, the entire institution
might face a situation bordering on disaster.

For the purposes of this chapter, and in line with no other
evidence to the contrary, we assume a first order linear

approximation to rs namely:

rs = (1-pghQ1 - P pj <Ppy<? (8)

However, this methodology does not preclude any other
functional relationship.
The total relevance Rj of phase j is thus seen to be the

area under Figure 4 or

P,
R-R°+Ier (9)
R T i3
J
Equation 8 indicates that the greater the number of units
assigned to the most relevant phases of a project or oper-
ations in a department, the less relevant becomes the succeeding

phases or operations. One expression of the ideas in Equation 8

is given by Figure 4. Here it can be seen that all pj‘s up to




m

pg. are given per-unit values of relevance of unity.
Above pg. the return on (or value of) additional allocation ]
of p becomes prograssively less. In Figure 4, the assumption
has been made that the extension of each curve would go ? ;
through zero when Py = 1. This places a slight penalty !
upon activities with large initial pg. and as indicated

earlier establishes the shape of the generalized curve of

Figure 3.

We are now in a position te consider some way of measuring the
other two criteria namely those of generality and articulation. The
first of these two reflect the interdependence that the products or
outputs of Project j will have with other projects. Whereas the

articulation criterion reflects the interdependence that a Project h|
has on its input side, that is, the needs of Project j for the outputs
of all other projects.

B v R R

: Scale of Generality or (Interdependence-Outputs)

| Let Ni(J) represent the suballocation that project J could most
effectively devote to a phase that is needed in project i. One can
characterize the generality of project J by the {otal allocation,
IN;(3) that could be devoted to the demands of other, i, projects.

3 2N1(J) can exceed Nj in practical problems. A convenient scale of

generalty g; per unit of allocation can be obtained by putting

9; * Z Ni(d)/uo (10)
i
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It must be emphasized that there is little besides simplicity
and consistency to recommend Equations 10 and 11 and Equations 13 and 14

over any other scale forming and weighting equations.

Scale of Articulation {Interdependence-Inputs)

Similarly to N, (3), let N(j/i} represent the suballocation which
project j requires to make the most effective use of the output of
project i. One can characterize the articulation of project j with
other projects by the sum of units N(j/i) taken over all pertinent
projects i. A convenient scale of irnterdependence-inputs ay per-

unit allocation varying from zero to one can then be obtained by setting

a5 = I M. ()

Interrelation of Criteria

Inasmuch as the sum of the parts cannot, in this sense, be greater

than the whole, one obtains

Ipy=1. (12)
J
Furthermore, the average or expected values of generality and
articulation taking into consideration all of the programs being
considered in resource allocation are obtaired by a simple weighted

summation, that is

<o = 1 pyg; (13)
$

and




2 ata

13

@ = I pgye (14)
J

The average or expected value of relevance for the entire

institution can be stated in a fashion similar to the above, that

[SR———)

is,

2 hmn i A s

<’> s 2! 'jdpj (15)
J

The methodology now requires that we maximize the relevance as
expressed in Equation 15 subject to the constraining Equations 12, 13

and 14. The technique used for maximization is due to Lagrange and it

is often referred to as the “method of undetermined multipliers.”
E/ This method of optimization much 1ike most others allows that only
one function or one variable be optimized at a given time. This so-

called "payoff function" may be quite complex with numerous weighting

factors available to adjust the relative importance of the pertinent
{ components. The calculus of optimizing Equation 15 is described in {
the Appendix to this chapter. The result of this calculus is Equation

16 given below. This equation pr:scribes the incremental allocation

o i

of resources of Project J over and above the “must" {tems.

Lt
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14

spy =Py = P3=(1-p)) [1- ;pg]X

1 9" 3
n+ 1 o} (16) !
ne 293-29593 Zaj*ZaJpg i
J h) h| h|

Where n is the ratio of the weight assigned to the criterion of
generality to that assigned to articulation.

s ek a5

In Equation 16, one can see that the first bracketed term, that
is, (1 - pg), represents a penalty the remaining j allocations have to

pay for a large value of pg. The second bracketed quantity, that is,

) pg]

represents the amount of resources to be allocated after all of the
"must" items have been satisfied. Thus, with an a priori agreed

upon distribution of aj and 950 weighting factor n and maximum values
pg one can now proceed to evaluate the allocation of remaining resources
to each project, that is, to evaluate the P; such that the relevance

of institutiona; operations is kept at the highest possible level

with respect to the institutional goals and objectives.
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Illustrative Application

Consider an institution which {s composed of six departments
which shall be labeled A, B, C, D, E, and F. Under existing ways of
budget rationing the departments were allocated the amounts Nj of
Table 3. Thus, to Nepartment A was allocated $19,000 of the total
budget of $1C4,000 and so forth. Furthermore, through a consensus
of expert opinfon it was judged that Department A required a minimum
of $10,000 in order to keep the institution from disaster. Similarly,
the threshold figure for Department B is $4,000. These, the most
relevant allocations Ng. are listed for ail departments in Column 2
of Table 3 and they total $56,000 or over half of the total budget.

Inasmuch as the departments do not operate in isolation of one
ancther an interdependence exists among them both on the input and
output sides of their operations. Table 4 1ists the dollar values
which expart opinion placed on the requirements‘ bf Department J on
the outputs cf Department {. Thus, one can see that Department B
requires $6,000 worth of the outputs of Department A and Department A
requires $2,000 worth of the outputs of Department C.

Table 5 on the other hand indicates the interdependence between

departments on the input side. Thus, Department A will actualiy use

]Requirements §s used here in the sense that Department 1 must
complete this amount of work beforz Department j can proceed with its
operations.
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$2,000 worth of the outputs of Department E.

. Having arrived at a consensus for the initial allocations Nj.
the indispensable or threshold requirements Ng, and the interdependencies
N;(3) and N(j/i) one more value judoment is needed before embarking
on the mechanics of calculating a budget based on maximum relevance.
The item to be judged is the relative weighting n of the interdepen- i
dencies. Thus, Bg the weight assigned to generality or interdependence- %
outputs may be judged higher than the weight By assigned to the %
input side interdependence or articulation. This may be so because
the functions and therefore the outputs in one department must take
place before another department may proceed.

On the other hand, the items actually needed by one department

which emanate from another can presumably be obtained outside the
organization, thus making g, less influential than Bg®

Assume for the purposes of this example that

Bg =n=2, (17)

fa

Now proceed to calculate the values of Column 3 of Table 3, using the

0
relationship pg = 21 : the values of Columns 2 and 3 of Table 6
using Equation 10 with data of the last column of Table 4; and Equation

PRSPy L
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11 with the last column of Table 5, respectively. Having thus
arrived at the distributions of pg. g; and aj, the final anit and

..
33
E
é
]
.
3
c
:

1

.

dollar allocations based on maximum relevance can be obtained through

Lk

Equation 10.
The new allocations are listed in the last two columns of

e e O 030K

Table 7. Comparison of the initial allocations with the ones resulting

o AR R el DA T N e

from this analysis indicate no great changes. This condition is due

T

to the example that was chosen, that is, a highly constrained system
in which well over 50 percent of the budget was fixed by the "must"”

jtems.

i Tebte 7

r fnitie? ond Colcvlated Allocations to Deportents '
; !
,:~ s . Allocations Bas. |
A Initial Allocations \ Maximum Relev

Unit Allocations Dollae ‘Unit Atlocations 1 oaae

:, 8 Allocations I Allacations

0.182 18,900 0.2t 21,800

; 0.036 8,900 0.12 12,500

; 0.240 23 000 0.26 27,050

3 0.146 15,200 | 0.11 11,430

°.036 3.900 4 0. 10 10.400

: 0.260 27,100 0.20 20,800

; 1.000 I 104,000

‘

;
1
>
1
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Toble 3
Totol end Most Relevant Allacations of an {Hlustrotive Enterprise.
Depart- Total Most Relevant 0
ment N; Ny »
A 19,000 10,000 0.097
B 9,000 4,000 0.038
C 25,000 15,000 0.145
D 15,000 7,000 0.067
) 9,000 6,000 0.058
F 27,000 14,000 0.135
Total 104,000 56,000 0.5¢4
Table 4

N, Sub-Allacations in Depaitment | Needed in Department
i {interdependence-Outputs)

Sub-Allocations Required by Other Departments

Depart-

ment | o B c | | E F TG
A o |6,000]1,000/2.0001 1,000 | 6.c00 | 16,000
B 0 0 | 20002000/ 1.00012,000! 7.000
C |l 2,000]4,00{ '0 {2,000/ 2,000 | 8000 || 15,000
D 0 |1.00! 0 0 |1,000]1000f 3,000
E 0 0 0 0 v |1000] 1,000
F 0 0 0 |1,000]200] ¢ || 3,000

v s = an
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Teble 5

NU/) Sub-Allocetions in Depariment j Using the Output of
Deperiment i {interdependence-inputs)

Depatt-
ment A B cC D E F NG
A | — - 20 — - -= 200 :
3ol - 3 = T 51000 |
p | 1,00 1000 1,00 — 1,00 0 :
D | L0 e 100 = L0 3E0 Pow |
F 2,000 2,000 4,000 — 1,000 - 7,000
|
Teble 6
Velues of the Most Relevant Per.Unit Allocations and Per-iiit tnterdependencies
. Depastment » o 8;
A 0.097 0.154 0.019
¥ 0.038 0.067 0.048
(™ 0.145 0.172 0
D 0.067 0.029 0.048 ‘
] 0.058 0.010 0.048 ,
F 0.135 0.029 0.067 %
Total 0.54 0.461 0.240 §
i
{
H
|
| |
3
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It is recognized that uncertainty and lack of objectivity exist
as conditions under which many decisions relating to the allocation
of resources are made. It does not prcsume to have developed a
scientific theory which would eliminate such uncertainty and sub-
jectivity. It does, however, provide a formalism which allows all
nrojects and/or functions to compete for their share of resource
allocation on a fair and equivalent, but not equal, basis. Thus,
if any cheating, so to speak, is to be done, all projects have an
equal opportunity to cheat. This formalism can also be used by
administrators in mechanizing such decision operations if these
decisions are to be made more than once.

Assuming that using either of the methodologies described,
we have, at relatively high institutional levels, made the determin-
ation regarding the budget to be given to a specific department,
namely that of the audio-visual department, we can now proceed to see
how this subsystem would go about allocating its resources to the

various competing audio-visual systems and/or components.

The Evaluation Process for Selection of a Specific Instructional
Media System

We now embark upon what might legitimately be called a sub-

optimization process. At a higher decision making level, we have
decided to allocate resources to certain general types of systems

which will tend to maximize student learning. For our illustration,

bt et
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we shall focus upon the selection o .secific audio-visual aids that
nay be used to improve learning. A major constraint to be considered
is the fact that a specific sum of money has been allocated to the
audio-visual department of the school fr: ‘he purpose of developing
the audio-visual department. To be more specific, the monies
allocated are restricted for use in purchasing, maintaining, and using
various types of audio-visual equipment within the entire school or
university. The problem of selecting appropriate pieces of equipment
and their proper mix from the multitude of products that are already
on the market, constitutes a non-trivial type problem.

It is the function of the audio-visual department to purchase
appropriate equipment, train technical staff as well as faculty in
its use, utilize the equipment in many learning situations, demonstrate
its effectiveness, and thus, create the need for more equipment and
improved methods. In other words, the supply must generate the demand.

An initial crude cut at the selection of major pieces of audio-
visual equipment or specific audio-visual systems can usually reduce

a very large number of altermatives to a smaller more manageable set.

This can be done on the basis of excessive costs, minimum effectiveness,

a lack of highly developed software, inmediate delivery, or other
similar criteria. The elimination process can be considerably stream-
lined by for all of the systems under consideration their costs

per user per year, and other relevant information such as guidelines

developed by experts in the A-V field. The items remaining after such
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a crude, intuitive analysis are shown in the typical table given
as Table 8.

The synthesis of an initial 1ist of equipment alternatives is
predicted upon the assumption that the long-range goal of an audio-
visual department is similar to the one postulated at higher levels,
namely to enhance t'.e learning process. In a more specific formulation,
we might state that the long-range goal of the audio-visual department
is to provide all units of the educational institution with appropriate
supporting resources such as equipment, trained personnel, and in-
formation in the "best mix" and at the right time and place. This
goal may be further amplified and delineated in terms of a set of
departmental objectives such as:

1. To purchase, maintain, and distribute a variety of instruc-
tional media (equipment and materials) which will support the
instructional programs of the institution. This objective
is to be fully operational within two years.

2. To develop and offer in-service courses in the theory and
use of instructional media which will be operational within
one year.

3. To maintain a research and development program which is
aimed at continuing analysis of existing media technology
with major emphasis on improving existing media and developing

more effective hardware and software.
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